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U.S.  Department  of  the  Interior,  Bureau  of  Land  Management,  Alaska  OCS  Office, 
P.0.  Box  1159,  Anchorage,  Alaska  99510. 

1.  Type  of  Action:  Proposed  Oil  and  Gas  Lease  Sale,  Norton  Sound. 

(X)  Administrative  (  )  Legislative 

2.  Description  of  the  Action:  A  total  of  988,416  hectares  (2.4  million 
acres)  of  OCS  lands  are  proposed  for  leasing.  The  429  blocks  are  located  in 
Norton  Sound  14.4  to  99.2  kilometers  (9  to  62  mi)  offshore  in  water  depths 
that  range  from  5  to  51  meters  (16  to  167  ft).  If  implemented,  this  sale  is 
tentatively  scheduled  to  be  held  in  September  1982. 

3.  Environmental  Impacts:  All  blocks  offered  pose  some  degree  of  pollution 
risk  to  the  environment.  The  risk  potential  is  related  to  adverse  effects  on 
the  environment  and  other  resource  uses  which  may  result  principally  from 
accidental  or  chronic  oilspills.  Socioeconomic  effects  from  onshore  develop¬ 
ment  will  have  state,  regional,  and  local  implications. 

Several  alternatives  and  mitigating  measures  may  be  applied  which  would  reduce 
the  type,  occurrence,  and  extent  of  adverse  impacts  associated  with  this 
proposal.  Other  measures,  which  are  beyond  the  capability  of  this  agency  to 
apply,  have  also  been  identified.  In  spite  of  mitigating  measures,  some 
impacts  are  considered  unavoidable.  For  instance,  oilspills  are  considered 
statistically  probable,  some  disturbance  to  fishery  and  wildlife  values  would 
occur,  and  some  onshore  development  would  occur  in  undeveloped  areas.  For 

each  significant  ecological  resource,  the  probability  of  an  oilspill  impacting 

them  has  been  given,  based  on  an  oilspill  risk  model. 

4.  Alternatives  to  the  Proposed  Action: 

a.  No  Sale  (Alternative  II). 

b.  Delay  the  Sale  (Alternative  III). 

c.  Modify  the  proposed  sale  area  by  deletion  of  121  blocks  in  the 

northern  portion  (Alternative  IV). 

d.  Modify  the  proposed  sale  area  by  deletion  of  181  blocks  in  the 

eastern  portion  (Alternative  V) . 

e.  Modify  the  proposed  sale  area  by  deletion  of  157  blocks  in  the 

southern  portion  (Alternative  VI). 
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5 .  Scoping  comments  were  requested  from  the  following: 


Federal  Agencies 
Department  of  Agriculture 
Forest  Service 
Department  of  Commerce 

National  Marine  Fisheries  Service 

National  Oceanic  and  Atmospheric  Administration 

Office  of  Coastal  Zone  Management 

Office  of  Ecological  and  Environmental  Conservation 
OCSEAP  Office,  Juneau 
Department  of  Defense 
Air  Force 

Army  Corps  of  Engineers 
Department  of  the  Army 
Naval  Operations 
Department  of  Energy 

Alaska  Field  Office 
Economic  Regulatory  Administration 
Federal  Energy  Regulation  Commission 
Leasing  Policy  Development 
Department  of  the  Interior 

Bureau  of  Indian  Affairs 

Bureau  of  Land  Management,  State  Director 

Bureau  of  Mines 

Fish  and  Wildlife  Service 

Geological  Survey 

Heritage  Conservation  and  Recreation  Service 
National  Park  Service 
Office  of  Aircraft  Services 
Special  Assistant  to  the  Secretary 
Department  of  Transportation 
Coast  Guard 

Department  of  the  Treasury 
Environmental  Protection  Agency 

State  of  Alaska 

The  Honorable  Jay  S.  Hammond,  Governor 
Department  of  Administration 

Department  of  Commerce  and  Economic  Development 

Department  of  Community  and  Regional  Affairs 

Department  of  Environmental  Conservation 

Department  of  Fish  and  Game 

Department  of  Health  and  Social  Services 

Department  of  Labor 

Department  of  Law 

Department  of  Natural  Resources 

Department  of  Public  Works 

Department  of  Revenue 

Department  of  Transportation  and  Public  Facilities 
Office  of  Coastal  Management 
Office  of  the  Governor 

Division  of  Policy  Development  and  Planning, 
State-Federal  Coordinator 
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University  of  Alaska 

Marine  Advisory  Program 

Local  Government 

Association  of  Village  Council  Presidents 

City,  Village,  Traditional  and/or  IRA  Councils  for  the  following  communities 


Akiachak 

Mekoryuk 

Akiak 

Mountain  Village 

Alakanuk 

Napakiak 

Aniak 

Napaskiak 

Andreafsky  Townsite 

Newton 

Apnautluak 

Nightmute 

Bethel 

Nome 

Chuathbaluk 

Oscarville 

Chefornak 

Quinhagak 

Chevak 

Pilot  Station 

Crooked  Creek 

Pitkas  Point 

Eek 

Platinum 

Emmonak 

Red  Devil 

Goodnews  Bay 

Russian  Mission 

Georgetown 

Scamraon  Bay 

Hooper  Bay 

Sheldon  Point 

Kasigluk 

Sleetmute 

Kipnuk 

St.  Marys 

Kongiganak 

Stony  River 

Kotlik 

Toksook  Bay 

Kwethluk 

Tuluksak 

Kwigillingok 

Tuntutuliak 

Lime  Village 

Tununak 

Lower  Kalskag 

Marshall 

Upper  Kalskag 

Nome,  Alaska 

Leo  Rasmussen,  Mayor 
Andy  Edge,  City  Manager 
Ivan  Widom,  City  Manager 

Native  Organizations 
Bering  Straits  Native  Corporation 
Calista  Corporation 
Kawerak,  Inc. 

Nome  Eskimo  Community 
Nunam  Kitlutsisti 
Sitnasuak  Native  Corporation 

Special  Interest  Groups 
Acoustical  Society  of  America 
Alaska  Center  for  the  Environment 
Alaska  Conservation  Society 
Alaska  Geological  Society,  Inc. 

Alaska  League  of  Women  Voters 
Alaska  Miners  Association 
Alaska  Oil  and  Gas  Association 
Alaska  Professional  Hunters  Association 


iii 


Alaska  Public  Interest  Res.  Group 

Alaska  Wildlife  Federation  and  Sportman's  Council,  Inc. 

Audubon  Society,  Anchorage  Chapter  and  National  Representative 

Bertha's  Brokerage 

Chugach  Gera  and  Mineral  Society 

Environmental  Center,  West  Anchorage  High  School 

Friends  of  the  Earth 

Geophysical  Society  of  Alaska 

Greenpeace  Alaska 

Isaac  Walton  League  of  America 

Moening-Grey  and  Assoc.,  Inc. 

Resource  Development  Council 
Sierra  Club 
Trustees  for  Alaska 
Wilderness  Society 

Villages  Represented 

Brevig  Mission 

Elim 

Gambell 

Golovin 

King  Island 

Koyuk 

Little  Diomede 

Savoonga 

Shishmaref 

St.  Michael 

Stebbins 

Teller 

Unalakleet 

Wales 

White  Mountain 

6.  Technical  Papers:  This  document  makes  extensive  use  of  a  series  of 

technical  papers  prepared  in  the  Alaska  OCS  Office  (see  Bibliography) .  The 
material  contained  in  these  papers  is  incorporated  by  reference  throughout 
this  EIS .  Copies  of  these  papers  have  been  placed  in  a  number  of  libraries 
throughout  Alaska.  Single  copies  of  these  technical  papers  are  available  from 
the  Alaska  OCS  Office. 


7 .  Contacts 

For  further  information  regarding  thi 
contact: 

Raymond  R.  Emerson  or 
Elaine  C.  Pratt 
P.0.  Box  1159 
Anchorage,  AK  99510 
907-276-2955 


draft  environmental  impact  statement, 


Ralph  V.  Ainger 
BLM  (542)  U.S.D.I. 
Washington,  D.C.  20240 
202-343-6264 
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Summary  of  Environmental  Impacts  Statement 
for  Proposed  Sale  57 


The  following  statement  discusses  a  proposal  for  oil  and  gas  leasing  in  Norton 
Sound,  alternatives  to  the  proposal,  major  issues  determined  through  the 
scoping  process  as  well  as  staff  analyses,  and  potential  mitigating  measures. 
The  proposal  consists  of  429  blocks  (approximately  2.4  million  acres)  to  be 
offered  for  lease  in  Norton  Sound,  9  to  62  miles  offshore  in  water  depths  from 
16  to  167  feet. 

The  probable  impacts  are  based  in  part  on  the  assumption  that  the  mean  re¬ 
source  estimate  of  480  million  barrels  of  oil  would  be  discovered  and  produced 
in  the  proposed  lease  sale  area.  For  this  amount  of  oil,  according  to  the 
USGS ,  2.8  or  about  3  oilspills  exceeding  1000  barrels  are  probable  over  the 
20-year  production  life  of  the  oil  field  (Table  IV. A. 4.-1).  There  is  only  a 
14  percent  chance  that  commercial  quantities  of  oil  would  be  found,  or  in 
other  words,  an  86  percent  chance  of  not  finding  oil.  If  no  oil  is  dis¬ 
covered,  of  course,  there  is  no  risk  from  potential  oilspills. 

The  following  discussion  assumes  that  all  laws,  regulations,  and  orders,  as 
well  as  the  mitigating  measures  concerning  protection  of  cultural  resources 
(Sec.  II.B.l.b.),  are  part  of  the  proposal.  If  the  mitigating  measures  des¬ 
cribed  in  Sections  II.B.l.c.  and  d.  were  adopted,  it  is  expected  that  some 
impacts  described  in  this  environmental  impact  statement  would  be  reduced. 
Potential  effectiveness  of  the  mitigating  measures  are  described  in  each 
impact  section. 

The  analysis  of  economic  and  population  impacts  is  based  on  the  assumption 
that  about  90  percent  of  all  petroleum  workers  would  fly  to  residences  far 
removed  from  the  Nome  area  during  rest  periods,  and  that  during  work  periods 
these  commuters  would  be  housed  in  dormitories  either  offshore  or  at  an  en¬ 
clave  more  than  10  miles  from  the  present  city  limits  of  Nome.  At  the  peak  of 
the  proposed  0CS  development,  which  is  expected  to  occur  in  1988,  the  esti¬ 
mated  number  of  commuters  who  would  be  on  duty  in  the  Nome  area  on  a  given  day 
would  average  about  2900.  Even  with  this  assumed  reliance  on  a  large  commuter 
workforce,  expected  increases  in  the  resident  population  and  the  resident 
workforce  caused  by  the  proposed  0CS  development  would  be  very  large.  In  the 
peak  year  of  1988,  the  resident  population  of  the  immediate  Nome  area  (exclud¬ 
ing  commuters)  is  projected  at  6800  persons  as  compared  to  only  3700  in  the 
absence  of  OCS  development.  Wage  and  salary  employment  in  Nome  (exclusive  of 
commuters)  is  projected  at  3300  jobs  compared  to  1900  in  the  absence  of  the 
proposed  development. 

Even  if  an  enclave  were  located  near  Cape  Nome,  a  major  housing  shortage  would 
occur,  creating  significant  increases  in  housing  costs  and  an  inability  to 
provide  public  utilities  to  many  new  housing  units.  Current  Nome  residents 
who  rent  their  housing  could  be  forced  to  move  to  some  other  community.  The 
small  number  of  retail  trade  and  personal  service  establishments  in  Nome, 
combined  with  the  expected  increase  in  total  personal  income,  would  signifi¬ 
cantly  increase  local  inflation  rates.  If  OCS  activities  should  pre-empt 
transportation  facilities  needed  to  bring  consumer  goods  into  the  area,  major 
problems  could  develop. 
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The  demographic  structure  (age,  sex,  ethnic  ratio)  of  the  Nome  community  could 
be  expected  to  change  significantly.  Because  of  the  population  increase  and 
shift  in  ethnic  ratio,  the  Nome  community  would  probably  take  on  a  less  per¬ 
sonal  character.  In  addition,  stress  related  to  increased  economic  stratifi¬ 
cation,  social  competition,  and  increased  alcohol  and  drug  use  would  result  in 
a  decline  in  overall  family  solidarity  for  both  Natives  and  non-Natives. 
Native  families  living  in  Nome  who  have  recently  come  from  villages  and  have 
fewer  adaptive  skills  for  coping  with  town  life  would  be  most  vulnerable. 

Due  to  their  relatively  small  size,  villages  closest  to  Nome  are  probably  the 
most  vulnerable  should  the  proposed  lease  sale  occur.  Inflation  of  prices  in 
Nome  would  affect  prices  of  goods  brought  from  Nome.  These  include  critically 
needed  items  such  as  fuel  and  fishing  hunting  supplies  essential  for  subsis¬ 
tence  activities.  For  villages  more  distant  from  Nome,  it  is  likely  that  few 
changes  directly  related  to  the  proposed  action  would  occur,  except  insofar  as 
subsistence  resources  are  affected.  Positive  benefits  to  these  villages  would 
be  greatest  if  a  few  residents  sought  work  with  industry  or  related  activi¬ 
ties,  and  if  this  cash  were  returned  to  the  village  to  improve  subsistence 
technology. 

Subsistence  activities  of  those  villages  within  the  proposed  lease  sale  area 
contribute  substantially  to  family  diet,  and  are  important  cultural  elements, 
both  as  foods  for  important  community  events  and  as  activities  around  which 
family  and  community  life  is  focused.  Competition  and  conflict  between  sport 
and  subsistence  users  of  fish  and  game  could  be  significant,  primarily  during 
the  proposed  onshore  development  period  (1981-1991).  Villages  most  likely  to 
be  affected  by  an  oilspill  would  include  various  Eskimo  communities  in  Nome, 
including  King  Islanders,  Diomede  Islanders,  and  St.  Lawrence  Islanders  de¬ 
pendent  on  seals,  beluga  whales,  and  walrus.  Other  villages  outside  the  Nome 
area  that  would  be  similarly  affected  would  include  Gambell,  Savoonga,  and 
Diomede.  Secondary  effects  of  a  potential  oilspill  occurrence  such  as  taint¬ 
ing  of  marine  food  resources  and  psychological  stress  caused  by  fear  of  oil¬ 
spill  pollution  are  not  quantifiable,  but  are  real  concerns  of  the  local 
villagers  throughout  the  proposed  lease  sale  area.  Significant  and  meaningful 
village  participation  in  any  necessary  oilspill  cleanup  efforts  and  planning 
could  mitigate  against  some  of  these  fears  and  concerns. 

The  major  impact  on  demersal  finfish,  forage  fish,  salmon,  and  king  crab  from 
a  major  oilspill  would  be  mainly  to  the  egg  and  larval  stages.  These  species 
would  be  most  vulnerable  during  spawning  and  early  development  in  the  spring 
and  summer,  and  could  result  in  a  temporary  short  term  population  reduction. 
Salmonid  populations  would  be  subject  to  some  adverse  impacts  to  both  the 
adult  and  the  out-migrating  smolt.  Improper  design  and  siting  of  onshore 
facilities  could  alter  water  quality  and  interfere  with  migration. 

Most  of  the  more  than  5  million  sea  birds  found  in  the  northern  Bering  Sea 
nest  and  forage  far  west  of  the  proposed  sale  area  and  in  the  Chirikov  Basin, 
and  are  unlikely  to  be  affected  by  oilspills  that  occur  in  the  sale  area  or  at 
the  potential  tanker  facility  at  Cape  Nome.  For  the  approximate  24  million 
waterfowl  and  sea  birds  that  occur  in  Norton  Sound,  the  greatest  risks  would 
come  from  oilspills  that  may  reach  the  intertidal  habitats  of  the  Yukon  River 
Delta.  Should  a  major  oilspill  impact  the  delta,  moderate  to  severe  local 
impacts  to  sea  bird  populations  are  likely  to  occur.  If  a  large  oilspill 
contaminated  a  large  portion  of  the  Yukon  River  Delta  intertidal  area,  signi- 
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ficant  regional  impacts  to  waterfowl  and  shore  birds  could  occur.  The  oil- 
spill  risk  analysis  (Sec.  IV. A. 4.)  indicates  the  probability  of  this  occurring 
is  unlikely  for  the  proposal.  Should  a  spill  contact  the  Yukon  River  Delta, 
cleanup  of  the  spilled  oil  may  be  impractical  and  its  natural  persistence  and 
effect  on  resident  birds  and  fish  may  last  many  years. 

Coastal  areas  of  Norton  Sound  occupied  seasonally  by  spotted  seals,  walrus, 
and  ringed  seals  are  at  low  level  of  risk  to  potential  oilspills.  Marine 
mammal  coastal  habitats  under  greatest  risk  of  contact  are  the  eastern  coast 
of  St.  Lawrence  Island  and  the  Anuk  Islands.  The  relatively  high  probability 
of  oilspills  moving  into  offshore  areas  immediately  west  of  the  proposed  sale 
area  suggests  that  if  spills  occurred  during  periods  of  peak  spring  and  fall 
migrations,  substantial  adverse  effects  on  populations  of  walrus,  bearded 
seal,  spotted  seal,  and  beluga  whale  are  possible,  but  unlikely,  given  the 
assumed  rate  of  oilspills  associated  with  the  proposed  sale  area. 

Endangered  whale  species  could  be  adversely  affected  by  disturbance,  espe¬ 
cially  those  species  with  low  tolerance  to  human  activity  such  as  the  bowhead 
whales.  Temporary  avoidance  of  offshore  areas  could  also  be  expected  of  gray 
whales.  Benthic  food  resources  used  by  gray  whales  could  be  significantly 
altered  resulting  from  oilspills.  (See  Sec.  IV.B.2.e.)  Significant  direct 
impacts  due  to  oilspills  on  peregrine  falcons  are  unlikely. 

Alternative  II  (no  sale)  would  eliminate  those  impacts  described  in  the  pro¬ 
posal.  The  cancellation  of  proposed  sale  57  could  pose  potentially  adverse 
impacts  on  the  national  economy  by  continuing  increased  dependence  on  imported 
oil  and  gas.  Impacts  could  occur  as  a  result  of  development  of  alternative 
energy  sources.  Refer  to  the  FEIS  for  the  proposed  5-year  oil  and  gas  lease 
sale  schedule  and  the  FEIS  for  OCS  sale  55,  Eastern  Gulf  of  Alaska  (DOI,  1980) 
for  a  general  discussion  of  the  potential  impacts  that  could  result  from 
various  alternative  energy  sources.  Alternative  II  would  also  eliminate  any 
adverse  impacts  attributable  to  the  proposal. 

Alternative  III  (delay  the  sale)  would  delay  potential  impacts  of  the  propo¬ 
sal,  but  would  not  avoid  them.  A  reduction  in  biological  and  social  impacts 
by  some  unquantif iable  degree  could  be  achieved  if  the  delay  were  used  to 
strategically  plan  for  community  impacts  on  the  Nome  area  and  to  fill  biologi¬ 
cal  data  gaps,  especially  with  regard  to  birds  and  marine  mammals.  These 
studies  could  help  to  better  understand  potential  impacts  on  the  biological 
resources  of  Norton  Sound  and  could  provide  more  information  so  that  potential 
impacts  could  be  more  effectively  mitigated. 

Alternative  IV  would  delete  121  blocks  from  the  proposed  sale  area  in  the 
northern  portion  of  Norton  Sound.  This  alternative  would  not  significantly 
reduce  major  potential  impacts  on  the  human  and  biological  resources  of  the 
Sound.  Some  reductions  in  potential  risk  from  oilspills  could  be  expected  for 
the  northern  coast  of  Norton  Sound,  although  these  areas  are  only  of  low 
potential  impact  with  the  proposed  leasing  plan.  The  major  reduction  in  po¬ 
tential  risk  due  to  an  oilspill  would  be  to  the  eastern  coast  of  St.  Lawrence 
Island,  which  would  be  reduced  from  a  high  to  moderate  level  of  potential 
impact.  The  deletion  of  the  northern  blocks  would  lower  the  sociocultural 
impacts  moderately,  but  would  not  affect  the  location  of  an  enclave  at  Cape 
Nome  and  the  associated  impacts.  Commercial  fisheries  resources  and  potential 
subsistence  fishing  impacts  would  be  moderately  reduced  as  a  result  of  this 
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action.  There  would  be  a  noticeable  reduction  in  risks  to  some  sea  birds  and 
their  foraging  habitats;  however,  most  of  the  risks  come  from  the  potential 
tanker  facility  pipelines  to  Cape  Nome  which  are  similar  to  the  proposal.  The 
overall  potential  impacts  to  marine  mammals  and  endangered  species  would 
probably  not  be  significantly  different  from  those  associated  with  the  pro¬ 
posal. 

Alternative  V  would  delete  181  blocks  in  the  eastern  half  of  the  proposed  sale 
area.  This  alternative  would  significantly  reduce  major  potential  impacts  on 
the  human  and  biological  resources  of  the  Norton  Sound  area.  Given  the  signi¬ 
ficantly  reduced  resource  estimates,  offshore  loading  of  oil  and  gas  are 
assumed  for  this  alternative.  Since  all  OCS  support  would  be  totally  or 
substantially  enclaved,  offshore  major  impacts  on  local  population  would  be 
significantly  reduced.  Some  potential  reductions  in  risk  from  oilspills  could 
be  expected  within  Norton  Sound,  and  would  be  expected  primarily  to  occur  for 
the  northern  coast  of  Norton  Sound,  as  well  as  portions  of  the  Yukon  Delta  and 
Stuart  Island;  however,  these  areas  are  of  a  low  potential  risk  even  with  the 
proposed  action.  The  eastern  coast  of  St.  Lawrence  Island  would  be  signifi¬ 
cantly  reduced  in  potential  risk  to  an  oilspill  from  a  high  to  a  low  potential 
risk  factor.  Significant  reduction  in  potential  risk  to  birds  and  their 
habitats  along  the  Seward  Peninsula  and  Yukon  River  Delta  would  be  expected 
with  this  alternative.  Similar  reductions  in  the  potential  impacts  could  be 
expected  for  marine  mammals  and  endangered  species.  Overall  disturbance  and 
potential  impacts  could  be  significantly  reduced,  especially  in  the  inner 
Norton  Sound  area,  due  to  the  reduced  level  of  activities  associated  with  this 
alternative . 

Alternative  VI  would  delete  157  blocks  in  the  southern  part  of  the  proposed 
lease  sale  area.  According  to  USGS  resource  estimates,  no  oil  is  expected  to 
be  found  in  these  deleted  blocks.  In  keeping  with  this  assumption,  the  ex¬ 
pected  number  of  oilspills  and  the  potential  impacts  from  oilspills  would  be 
the  same  as  for  the  proposal. 
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PURPOSE  FOR  ACTION 


The  Federal  government  is  authorized  by  the  OCS  Lands  Act,  as  amended,  to 

"Preserve,  protect,  and  develop  oil  and  gas  resources  in  the  OCS  in 
a  manner  which  is  consistent  with  the  need  to  make  these  resources 
available  to  meet  the  nation's  energy  needs  as  rapidly  as  possible, 
to  balance  orderly  energy  resource  development  with  protection  of 
the  human,  marine,  and  coastal  environments,  to  ensure  a  fair  and 
equitable  return  on  these  resources,  and  to  preserve  and  maintain 
free  enterprise  competition."  (Sec.  102.2.) 

This  proposed  action  is  part  of  the  overall  United  States  effort  to  reduce 
dependency  on  foreign  sources  of  petroleum.  Implementation  of  this  proposal, 
assuming  a  commercial  discovery,  would  contribute  to  the  goals  of  ensuring 
uninterrupted  energy  supplies  and  reducing  the  balance  of  payments  deficit 
resulting  from  petroleum  imports. 

A  substantial  imbalance  exists  between  domestic  oil  and  gas  production  and 
consumption.  Energy  imports  rose  from  10  to  24  percent  of  the  total  energy 
supply  over  the  15-year  period  from  1964-1979.  Crude  oil,  refined  petroleum 
products,  and  natural  gas  comprised  98  percent  of  the  total  energy  imports  in 
1979. 

The  annual  share  of  energy  supplied  by  imports  is  forecasted  to  decline  to  16 
percent  in  1990,  compared  to  24  percent  in  1979.  This  reflects  a  net  energy 
consumption  growth  rate  of  1.2  percent  per  year  during  that  period.  This  is 
significantly  lower  than  the  2.9  percent  annual  growth  rate  experienced  be¬ 
tween  1964  and  1979. 

Although  other  projections  differ  under  varying  assumptions,  it  is  clear  that 
the  United  States  will  remain  dependent  on  imported  energy  throughout  this 
century.  This  dependency  exposes  the  country  to  threats  and  actual  interrup¬ 
tion  of  imported  energy  supplies,  having  both  national  economic  and  security 
implications.  Other  energy  forms,  including  solar,  geothermal,  and  nuclear 
fission,  will  not  significantly  reduce  dependence  on  foreign  sources  of  energy 
before  the  end  of  this  century.  (Refer  to  the  Final  Environmental  Statement 
on  OCS  Sale  48,  Southern  California,  for  a  discussion  of  alternative  energy 
sources.)  Therefore,  the  goal  is  to  make  OCS  resources  available  to  meet 
national  energy  needs  consistent  with  the  safeguards  of  the  OCS  Lands  Act. 

Less  dependence  on  imported  energy  supplies,  depends  heavily  on  maintenance  of 
Alaskan  production  or  its  increase.  The  General  Accounting  Office  has  esti¬ 
mated  that  through  the  period  1985-2000,  Alaskan  sources  will  be  responsible 
for  some  16  to  19  percent  of  all  U.S.  crude  oil  production.  Similarly,  the 
Alaskan  contribution  to  U.S.  natural  gas  production  is  expected  to  increase. 
By  the  year  2000,  Alaskan  sources  will  comprise  some  18.6  percent  of  all  U.S. 
natural  gas  production. 

A.  Leasing  Process 

The  Outer  Continental  Shelf  Lands  Act  of  1953  (67  Stat.  462),  as  amended, 
charges  the  Secretary  of  the  Interior  with  administering  mineral  exploration 
and  development  on  the  outer  continental  shelf  (OCS) ,  as  well  as  conserving 
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natural  resources  of  the  shelf.  The  law  requires  that  the  Secretary  of  the 
Interior  develop  oil  and  gas  in  an  orderly  and  timely  manner  to  meet  the 
energy  needs  of  the  country,  to  protect  the  human,  marine,  and  coastal  envi¬ 
ronments,  and  to  receive  a  fair  and  equitable  return  on  the  resources  of  the 
OCS.  The  Secretary  delegated  responsibility  for  the  leasing  of  submerged 
Federal  lands  to  the  Bureau  of  Land  Management  (BLM)  (43  CFR  3300)  and  the 
responsibility  for  the  supervision  of  offshore  operations  after  lease  issuance 
to  the  U.S.  Geological  Survey  (USGS)  (30  CFR  250).  BLM  works  closely  with 
USGS,  particularly  on  technical  matters.  USGS  also  supervises  and  regulates 
exploration,  development,  and  production  activities  after  the  leases  are 
issued.  The  leasing  process  includes  the  following  decisionmaking  steps 
implemented  for  proposed  sales,  and  where  applicable,  a  specific  discussion  is 
included  for  this  proposal. 

1.  Leasing  Schedule:  The  Outer  Continental  Shelf  Lands  Act,  as 
amended,  requires  the  Secretary  to  develop  a  5-year  OCS  oil  and  gas  leasing 
program,  to  be  revised  at  least  annually.  This  program  must  consist  of  a 
schedule  of  proposed  lease  offerings  which  the  Secretary  determines  will  best 
meet  national  energy  needs  for  the  5-year  period  following  its  approval.  The 
current  schedule,  approved  in  June  1980,  covers  the  period  from  mid-1980, 
through  mid-1985,  and  provides  for  36  possible  lease  sales,  including  five 
reofferings.  These  sales  reoffer  rejected-bid  or  no-bid  tracts  which  were 
offered  for  sale  in  the  previous  calendar  year. 

2.  Request  for  Resource  Reports:  Resource  reports  for  a  specific 
lease  area  are  requested  from  numerous  Federal  and  state  agencies,  generally 
from  2\  to  3  years  prior  to  the  scheduled  lease  sale  date.  These  reports 
provide  valuable  geological,  environmental,  biological,  oceanographic,  naviga¬ 
tional,  recreational,  archaeological,  and  socioeconomic  information  on  the 
leasing  area  to  be  offered.  They  are  an  important  factor  in  determining  the 
suitability  for  leasing  and  the  possible  need  for  mitigating  measures  for 
certain  blocks  within  the  leasing  area.  Resource  reports  were  requested  on 
December  14,  1978,  and  due  to  the  Alaska  OCS  Office  on  February  28,  1979,  from 
various  Federal  and  state  agencies  for  proposed  lease  sale  57 . 

3.  Call  for  Nominations  and  Comments:  The  Call  is  a  request  for 
information  and  is  published  in  the  Federal  Register.  Responses  are  requested 
from  oil  companies,  governmental  agencies,  private  citizens,  environmental 
groups,  and  the  public  in  general,  concerning  which  blocks  should  be  included 
in  the  lease  sale.  The  Call  for  proposed  sale  57  was  published  in  the  Federal 
Register  (44  FR  25274)  on  April  30,  1979,  requesting  nominations  and  comments 
by  November  1,  1979.  The  Call  included  4709  blocks  covering  10  million  hec¬ 
tares  (24.8  million  acres),  located  in  the  northeast  segment  of  the  Bering  Sea 
and  underlying  the  Norton  Sound  off  the  western  coast  of  Alaska.  Blocks  with 
the  greatest  potential  for  oil  and  gas  were  identified,  as  well  as  areas  of 
significant  environmental  concern.  In  response  to  the  Call,  20  comments  were 
submitted  and  11  companies  nominated  4704  blocks  (approximately  10  million 
hectares  or  24.8  million  acres). 

4.  Tentative  Tract  Selection:  Using  information  received  from  the 
Call  for  Nominations  and  Comments,  together  with  recommendations  from  USGS  and 
Fish  and  Wildlife  Service  (FWS) ,  state  comments,  and  the  Department  of  the 
Interior’s  own  environmental,  technological,  and  socioeconomic  information, 
the  Secretary  selects  a  tentative  list  of  blocks  for  further  consideration  for 
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leasing  in  an  environmental  impact  statement.  The  Secretary  of  Interior 
announced  selection  of  429  blocks  in  the  Norton  Sound  comprising  approximately 
988,416  hectares  (2.4  million  acres)  on  February  20,  1980. 

5.  Scoping  Meetings:  Scoping  meetings  provide  an  opportunity  for 
the  OCS  staff  to  meet  with  people  in  their  own  communities  to  surface  impor¬ 
tant  issues  and  alternatives  to  the  proposed  action.  The  OCS  office  works 
together  with  other  Federal  and  state  agencies,  the  oil  and  gas  industry, 
environmental  groups,  and  concerned  individuals  to  identify  critical  issues. 
Scoping  meetings  were  conducted  in  March  and  April,  1980,  at  central  locations 
in  the  Norton  Sound  area;  specifically,  Nome,  Unalakleet,  Golovin,  Alakanuk, 
and  Stebbins.  Additional  meetings  were  held  in  Juneau  and  Anchorage  to  gather 
information.  Refer  to  Sections  I.F.,  V.B.,  and  Appendix  H  for  detailed  dis¬ 
cussions  of  the  scoping  process  for  proposed  sale  57. 

6 .  Preparation  of  Draft  Environmental  Impact  Statement  (DEIS) : 

The  issues  and  alternatives  raised  in  the  scoping  meetings  are  further  devel¬ 
oped  in  the  DEIS.  Preparation  of  the  environmental  impact  statement  (EIS)  is 
required  in  accordance  with  Section  102(2) (C)  of  the  National  Environmental 
Policy  Act  of  1969  (NEPA) .  As  an  integral  part  of  the  DEIS  development,  a 
’’synthesis  meeting”  is  held  prior  to  the  actual  writing  of  the  DEIS.  The 
Norton  Sound  Synthesis  meeting  was  held  in  October  1980,  in  Anchorage.  This 
BLM-sponsored  meeting  assembles  researchers  who  are  knowledgeable  concerning 
the  information  available  in  a  specific  lease  area.  Refer  to  Section  III.F. 
for  a  complete  description  of  BLM-sponsored  studies.  ,  *7 

Included  in  the  DEIS  are  a  description  of  the  marine  and  onshore  environments, 
a  detailed  analysis  of  possible  adverse  impacts  on  the  environment  (including 
cumulative  impacts  as  a  result  of  other  projects  in  the  area),  potential 
mitigating  measures,  any  irreversible  or  irretrievable  commitment  of  re¬ 
sources,  the  alternatives  to  the  proposal,  and  the  records  of  consultation  and 
coordination  with  others  in  preparation  of  the  statement.  When  the  availa¬ 
bility  of  the  DEIS  is  announced  in  the  Federal  Register,  the  Alaska  OCS  Office 
delivers  copies  of  the  DEIS  to  the  Office  of  the  Governor. 

7.  Endangered  Species  Consultation:  Pursuant  to  Section  7  of  the 
Endangered  Species  Act,  consultation  with  appropriate  Federal  agencies  is 
required  when  there  is  reason  to  believe  that  a  species  that  is  on  the  list  as 
endangered  or  threatened  (or  is  proposed  to  be  listed  as  such)  may  be  affected 
by  a  proposed  action.  A  formal  consultation  meeting  between  BLM,  USGS,  FWS, 
and  National  Marine  Fisheries  Service  (NMFS)  was  held  on  June  25,  1980,  to 
convey  information  on  the  exploration  phase  of  proposed  Federal  lease  sales  in 
the  Bering  Sea,  and  to  obtain  biological  opinions,  as  necessary,  regarding 
potential  effects  of  exploratory  activities  on  endangered  species.  Subse¬ 
quently,  a  biological  opinion  on  the  exploratory  phase  was  received  from  the 
U.S.  Fish  and  Wildlife  Service  on  August  22,  1980,  and  amended  on  September 
18,  1980.  (Refer  to  Section  IV.B.2.e.  and  Appendix  E.)  Although  a  biological 
opinion  on  probable  effects  on  endangered  whales  was  expected  on  or  before 
September  23,  1980,  an  extension  of  the  response  period  was  mutually  agreed  to 
by  NMFS  and  BLM.  The  biological  opinion  has  not  been  received,  but  is  ex¬ 
pected  prior  to  publication  of  the  Final  EIS  (FEIS).  As  required  under  the 
Endangered  Species  Act  of  1973,  as  amended,  Section  7  consultation  will  con- 
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tinue,  as  needed,  and  as  may  be  related  to  development  and  production  phases 
of  the  proposed  sale.  (See  Section  IV.B.2.e.  for  further  information  on  the 


status  of  endangered  species  consultation.) 


DEIS. 


8.  Public  Hearings:  A\45-da] 
Specific  dates  and  location^-fe^ 


review  period  follows  release  of  the 
public  hearings  to  record  comments, 
after  the  review  period,  are  announced  in  the  Federal  Register.  Oral  and 
written  comments  are  obtained  and  incorporated  into  the  FEIS,  which  is  then 
made  available  to  the  public. 


9.  Secretarial  Issue  Document  (SID):  Following  the  preparation  of 
the  FEIS,  a  SID  is  developed  for  use  by  the  Secretary  of  the  Interior.  The 
SID  brings  to  the  decisionmaker's  attention  all  factors  associated  with  the 
proposed  action  by  presenting  the  significant  issues  and  identifying  the 
alternative  actions.  Issues  include  environmental  and  physical  factors  based 
upon  the  EIS,  including  potential  economic  and  social  impacts  of  the  proposal 
and  its  affect  on  the  Department's  program.  The  SID  and  the  FEIS  provide  the 
necessary  information  to  the  Secretary  to  make  a  decision  on  various  sale 
options,  including  whether  or  not  to  hold  a  sale,  and  if  so,  under  what  terms 
and  conditions  the  sale  should  be  held. 


10.  Proposed  Notice  of  Sale:  This  notice  is  published  in  the 
Federal  Register  at  least  90  days  before  the  proposed  sale  date.  It  is  also 
sent  to  the  governors  of  any  affected  states,  who  then  have  60  days  to  submit 
comments  to  the  Secretary  regarding  the  size,  timing,  or  location  of  the 
proposed  lease  sale  (43  CFR  3315.3). 

11.  Decision  and  Notice  of  Sale:  After  all  of  the  above  steps  have 
been  taken,  the  Secretary  makes  his  final  decision  on  whether  to  hold  the 
sale,  and  if  so,  the  terms  to  be  included  in  the  final  Notice  of  Sale.  The 
final  notice,  published  in  the  Federal  Register  at  least  30  days  before  the 
sale,  may  be  quite  different  from  the  preliminary  notice;  i.e.,  tracts  may  be 
dropped,  bidding  systems  may  be  altered,  or  stipulations  may  be  added  or 
amended.  The  final  notice  is  prepared  and  reviewed  principally  by  USGS,  FWS, 
and  the  Department  of  Energy  (DOE) . 

12.  Lease  Sale:  Sealed  industry  bids  for  individual  blocks  are 
opened,  read,  and  recorded  at  the  lease  sale.  After  an  assessment  is  made  by 
BLM  and  USGS  for  adequacy  of  the  bids,  leases  may  be  awarded  for  the  highest 
qualified  bidders,  with  stipulations.  The  Department  of  Justice  reviews  all 
bids  for  compliance  with  trust  laws.  The  Secretary  reserves  the  right  to 
withdraw  blocks  from  consideration  for  the  sale,  as  well  as  reject  any  bids 
received.  The  Secretary  has  60  days  to  accept  or  reject  all  bids.  Proposed 
sale  57  is  tentatively  scheduled  for  September  1982. 

After  leases  are  awarded  by  BLM,  USGS  is  the  administrative  agency  designated 
with  the  responsibility  for  managing  and  monitoring  operations  conducted  on 
the  leasehold  resulting  from  a  sale.  Prior  to  exploration,  the  lessee  must 
submit  an  exploration  plan  (the  Application  to  Drill)  and  environmental  report 
to  USGS  for  approval.  BLM,  FWS,  and  the  state  are  provided  an  opportunity  to 
comment  on  this  plan. 
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B.  Leasing  History 


There  has  been  no  Federal  OCS  leasing  in  the  Bering  Sea.  Petroleum  industry 
interest  in  this  area  has  been  strong.  Refer  to  paragraphs  3  (Call  for  Nomi¬ 
nations)  and  4  (Tentative  Tract  Selection)  in  the  preceding  section  (I. A.)  for 
specific  information  on  the  Norton  Sound  process. 

The  State  of  Alaska  5-year  oil  and  gas  leasing  schedule  reflects  an  offshore 
sale  in  Norton  Basin  (sale  38)  for  the  first  quarter  of  1983.  The  Alaska 
Department  of  Natural  Resources  issued  a  call  for  nominations,  and  comments 
for  nominations,  to  be  submitted  by  May  30,  1981,  for  the  offshore  coastline 
area  extending  to  the  3-mile  seaward  limit  of  state  jurisdiction  around  Norton 
Sound  (Fig.  I.B.-l). 

C .  Legal  Mandates  and  Authority 

The  description  of  legal  mandates  and  authority  for  OCS  leasing  is  contained 
in  BLM-Alaska  OCS  Technical  Paper  No.  4,  Legal  Mandates  and  Federal  Regulatory 
Responsibilities  (Casey,  1981).  One  of  the  more  important  discussions  in  the 
paper  is  an  explanation  of  the  Secretary's  Authorities  on  the  OCS.  The  tech¬ 
nical  paper  also  contains  the  following: 

Summary  of  the  OCS  Lands  Act,  as  amended,  including  a  detailed  discussion 
of  the  requirements  for  Federal/state  coordination,  establishment  of 
compensatory  funds,  and  the  environmental  studies  program. 

Discussion  of  responsibilities  of  other  Federal  agencies  with  respect  to 
OCS. 

A  discussion  of  the  Secretary's  authority  to  suspend  operations  and 
cancel  a  lease  for  environmental  reasons. 

The  functions  of  the  National  OCS  Advisory  Board  and  the  Intergovernmen¬ 
tal  Planning  Program  (IPP).  (The  IPP  primarily  serves  an  advisory  func¬ 
tion  on  technical  matters  of  the  OCS  program.) 

OCS  Operating  Orders,  prepared  by  USGS,  for  the  Arctic  and  Gulf  of  Alaska 
areas . 

D.  Federal  Regulatory  Responsibilities 

Federal  regulatory  responsibilities  that  affect  the  OCS  leasing  program  are 
contained  in  BLM-Alaska  OCS  Technical  Paper  No.  4,  Legal  Mandates  and  Federal 
Regulatory  Responsibilities.  Responsibilities  of  the  Departments  of  Interior, 
Transportation,  Commerce,  and  Energy  are  described,  as  well  as  those  for  the 
U.S.  Army  Corps  of  Engineers,  the  Environmental  Protection  Agency,  and  the 
Interstate  Commerce  Commission. 

E.  Relationship  of  the  Proposed  Sale  to  the  Overall  PCS  Leasing  Program 

In  compliance  with  the  Outer  Continental  Shelf  Lands  Act,  as  amended,  the 
Secretary  of  the  Interior  approves  and  submits  a  proposed  5-year  leasing 
program  to  the  Congress,  the  Attorney  General,  and  the  governors  of  affected 
states.  The  Secretary  further  prepares,  periodically  revises,  and  maintains 
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Figure  1.B.-1 


the  oil  and  gas  leasing  program.  The  goal  of  the  leasing  program  is  to  pro¬ 
vide  for  orderly  development  of  OCS  oil  and  gas  resources,  and  to  maintain  an 
adequate  contribution  of  OCS  production  to  the  national  supply  in  order  to 
reduce  dependence  on  foreign  oil.  Refer  to  the  preceding  section  (I. A.)  for  a 
detailed  discussion  of  the  leasing  program. 

Full  development  of  OCS  resources  is  an  integral  part  of  the  National  Energy 
Plan  (Executive  Office  of  the  President,  Energy  Policy  and  Planning,  1977). 
The  United  States  has  three  overriding  energy  objectives  outlined  in  that 
plan: 


As  an  immediate  objective  that  will  become  even  more  important  in  the 
future,  reduce  dependence  on  foreign  oil  and  vulnerability  to  supply 
interruptions ; 

In  the  medium  term,  keep  U.S.  imports  sufficiently  low  to  weather  the 
period  when  world  oil  production  approaches  its  capacity  limitation;  and 

In  the  long  term,  have  renewable  and  essentially  inexhaustible  sources  of 
energy  for  sustained  economic  growth. 

The  DEIS  on  the  proposed  5-year  OCS  oil  and  gas  lease  schedule  was  released  in 
August  1979.  Public  hearings  were  held  in  Anchorage  in  October  1979  and  the 
FEIS  was  published  in  January  1980.  The  final  5-year  schedule,  which  runs 
through  May  1985,  was  approved  by  the  Secretary  in  June  1980  (Fig.  I.E.-l). 
In  April  of  1981,  the  succeeding  Secretary,  concerned  over  the  slow  pace  at 
which  OCS  exploration  has  been  proceding,  began  re-examination  of  the  5-year 
schedule  and  announced  preparation  of  a  supplemental  environmental  impact 
statement  and  a  proposed  revised  program  schedule.  The  program  of  June  1980, 
will  remain  in  effect  pending  completion  of  the  NEPA  process  and  decision  on 
the  revised  schedule. 

The  OCS  leasing  program  does  not  represent  a  decision  to  lease  in  a  particular 
area.  It  represents  only  the  Department’s  intent  to  consider  leasing  in 
certain  areas,  and  to  proceed  with  the  leasing  of  such  areas  only  if  it  should 
be  determined  that  leasing  and  development  would  be  environmentally,  tech¬ 
nically,  and  economically  acceptable. 

As  a  part  of  the  overall  OCS  leasing  program,  proposed  sale  57  in  Norton  Sound 
is  presently  scheduled  for  September  1982. 

F.  Results  of  the  Scoping  Process 

The  scoping  process  for  proposed  lease  sale  57  consisted  of  14  meetings  held 
at  central  locations  adjacent  to  Norton  Sound,  as  well  as  the  urban  areas  of 
Anchorage  and  Juneau.  (Refer  to  Section  V. ,  Consultation  and  Coordination,  as 
well  as  Appendix  H,  for  detailed  discussions  of  the  scoping  process  for  pro¬ 
posed  lease  sale  57.) 

Results  of  the  scoping  meetings  and  the  issues  raised  in  written  comments  were 
analyzed,  and  the  following  major  issues  were  identified: 
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of  the  tracts  included  in  the  sale. 
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Major  Issues 

Maintenance  of  lifestyle. 
Oilspills : 

Subsistence: 


Ice : 


Local  hire: 


Local  economy: 


Commercial  fisheries: 


Local  community  control: 


Specific  Concerns 

Lack  of  cleanup  technology. 

Marine  mammals,  fish,  and  birds. 

Compensation  for  lost  subsistence 
due  to  oil  and  gas  activities. 

Noise  disturbance  from  drilling, 
aircraft,  and  boats. 

Lack  of  cleanup  technology  for  a 
spill  in  or  under  the  ice. 

The  movement,  pressure,  and  force 
of  ice  against  an  oil  structure. 

Ice  scouring. 

Will  training  programs  be  provided 
by  oil  companies? 

Increasing  prices  to  villagers. 

The  boom-and-bust  syndrome. 

The  influx  of  people. 

Salmon,  herring,  and  crab. 

Bottomfishing  potential. 

Increasing  crime  rates. 


The  following  were  proposed  in  the  scoping  process  as  mitigating  measures  that 
should  be  considered  in  the  environmental  impact  statement: 

Orientation  program. 

Restriction  on  aircraft  disturbance. 

Pipeline  burial  below  the  ice  scour  line. 

Test  structure. 

Seasonal  drilling  activities. 

Demonstration  of  "effective  cleanup  mobilization  plan"  for  each  site 
by  the  oil  companies. 

Designation  of  fairways  for  vessel  traffic. 

Refer  to  Section  II.B.l.c.  for  a  discussion  of  potential  mitigating  measures 
for  the  proposal. 
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Block  deletion  alternatives  proposed  in  the  scoping  process,  analyzed,  and 
included  in  this  environmental  impact  statement  are  as  follows: 

The  Northern  Deletion,  Alternative  IV  (Fig.  II.B.4.a.-l) . 

The  Eastern  Deletion,  Alternative  V  (Fig.  II.B.5.a.-l) . 

The  Southern  Deletion,  Alternative  VI  (Fig.  II . B. 6 . a . -1) . 

In  addition  to  the  block  deletion  alternatives,  strong  support  for  the  No  Sale 
(Alternative  II)  and  Delay  the  Sale  (Alternative  III)  was  stated.  The  fol¬ 
lowing  reasons  were  listed  for  delaying  the  proposed  sale  in  Norton  Sound. 

Explore  onshore  areas  before  developing  the  offshore. 

Delay  5  years  for  further  studies  and  local  planning  efforts. 

Delay  proposed  sale  57  pending  resolution  of  issues  resulting 
from  Beaufort  Sea  litigation. 

Wait  until  there  is  development  of  adequate  technology  for  the  Norton 
Sound  area  for  drilling  operations  and  oilspill  cleanup. 

Wait  until  there  are  adequate  measures  for  protection  of  the  Yukon  River 
Delta  area. 

Delay  3  years  for  completion  of  local  coastal  zone  management  plans. 
Allow  more  time  for  additional  research. 
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II.  ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


This  section  describes  the  proposed  action  and  each  alternative  to  the  propo- 
sal.  It  also  outlines  the  various  production  assumptions,  development  scen¬ 
arios,  resource  estimates,  and  mitigating  measures  which  shape  the  environmen¬ 
tal  analysis  contained  within  this  document.  Finally,  this  section  includes  a 
summary  of  probable  impacts  of  the  proposed  action  and  each  of  its  alterna¬ 
tives.  Refer  to  Section  IV  for  more  detailed  analysis  of  probable  impacts. 

A.  Resource  Estimates  and  Production  Assumptions 

The  resource  estimates  used  in  this  EIS  assume  that  favorable  geologic  condi¬ 
tions  exist  so  that  oil  and  gas  are  present  and  are  contained  in  traps  within 
the  proposed  lease  area  in  commercial  quantities.  However,  the  USGS  has 
estimated  that  there  is  an  86  percent  chance  that  no  commercial  oil,  and  a 
74  percent  chance  that  no  commercial  gas  resources,  will  be  discovered  within 
the  proposed  sale  area.  Conversely,  there  is  a  14  percent  chance  and  a 
26  percent  chance  for  discovery  of  commercial  oil  and  gas,  respectively.  This 
degree  of  risk  is  applicable  to  all  alternatives  discussed  within  this  EIS. 
The  risk  factor  is  subject  to  modification  as  more  is  learned  about  the  area. 
Any  citation  of  this  unrisked  resource  data  should  clearly  state  that  the 
information  assumes  discovery.  Estimates  of  resource  potential  are  specula¬ 
tive,  particularly  in  areas  such  as  Norton  Sound,  where  geologic  information 
is  limited  and  the  presence  of  oil  and  gas  has  not  been  demonstrated. 

The  method  used  to  develop  the  resource  estimates  by  the  USGS  involved  an 
analysis  of  geophysical  and  geologic  information  on  subsurface  and  adjacent 
surface  formations.  This  information  became  the  input  to  engineering  and 
economic  calculations  to  determine  minimum  commercial  field  sizes.  These 
minimum  field  sizes,  plus  the  hydrocarbon  structure  information  were  statis¬ 
tically  blended  in  a  model  using  a  Monte  Carlo  (random)  technique  to  produce 
the  proposed  lease  area’s  commercial  resource  distribution  curve.  Then, 
assuming  that  commercial  resources  were  found,  the  minimum  case,  the  mean 
case,  and  the  maximum  case  were  then  rerun  using  a  Monte  Carlo  technique  to 
determine  production  factors  such  as  number  of  wells  and  reservoir  decline 
patterns . 

The  resource  estimates  are  based  on  primary  production.  Improvement  of  dril¬ 
ling  technology  and  exploration  science  could  lead  to  an  increase  in  the 
estimate  of  recoverable  resources.  Differing  assumptions  regarding  explora¬ 
tion  and  development  costs,  operating  expenses,  the  price  and  market  for  oil 
and  natural  gas,  taxes,  depreciation,  and  royalty  and  production  rates  would 
affect  the  estimates  of  the  recoverable  resources.  Similarly,  a  significant 
change  in  one  or  several  of  these  factors  in  the  future  could  affect  the 
amount  of  resources  actually  recovered. 

Table  II. A. -1  is  a  comparison  of  resource  estimates  by  the  Geological  Survey 
for  the  maximum,  mean,  and  minimum  levels  for  recoverable  oil  and  natural  gas 
within  the  proposed  lease  area.  The  indicated  resources  are  based  upon  un¬ 
risked  statistical  resource  estimates. 

The  environmental  analysis  for  each  alternative  is  based  on  the  assumption 
that  resource  development  would  result  in  the  production  estimates  shown  in 
Table  II. A. -1. 
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Table  II.A.-1 


Resource  Comparison  of  the  Proposal 
and  Each  of  Its  Alternatives 


^Minimum  Case 


Alternative  I 
(Proposal) 
Mean  Case 


Alternative  IV 

^Maximum  Case  Mean  Case 


Alternative  V 
Mean  Case 


Alternative  VI 
Mean  Case 


3  ^Oil  90 
4/Gas  0.9 


480  1,520  260  90 

2,010  5,040  1,600  1,560 


480 

1,740 


1/The  minimum  case  reflects  the  amount  of  hydrocarbons  which  could  be  found  in  the  proposed  sale  area  based 
on  95  percent  statistical  probability.  In  other  words,  if  hydrocarbons  are  located  within  the  sale  area,  there  is  a 
95  percent  chance  that  they  will  be  equal  to  90  MMbbls  of  oil  and  0.9  bcf  of  natural  gas. 

2/The  maximum  case  reflects  the  amount  of  hydrocarbons  which  could  be  found  in  the  proposed  sale  area  on  a 
5  percent  statistical  probability . 

3 /in  million  of  barrels. 

4 /in  billions  of  cubic  feet. 


Source:  USGS  (1980). 


Alternative  I  is  represented  by  the  mean  resource  level  of  the  proposed  ac¬ 
tion.  Alternative  II  is  the  no  sale  case.  Alternative  III  portrays  a  situa¬ 
tion  in  which  the  sale  of  the  blocks  under  study  is  delayed  3  years.  Resource 
estimates  indicated  for  Alternatives  IV,  V,  and  VI  are  all  variations  of  the 
mean  level  resource  estimate. 

In  the  primary  developmental  scenario  of  the  proposed  action,  as  well  as  that 
of  Alternatives  IV  and  VI,  crude  oil  and  natural  gas  produced  in  the  Norton 
Sound  are  expected  to  be  transported  via  pipeline  to  an  oil  storage/gas  lique¬ 
faction  terminal  located  at  Cape  Nome.  After  treatment,  the  hydrocarbons 
would  be  shipped  via  ice-breaking  tankers,  to  a  large  transshipment  terminal 
located  on  the  Aleutian  Chain  or  Alaska  Peninsula.  At  that  point,  the  hydro¬ 
carbons  would  be  reloaded  into  larger,  standard  design  LNG  and  crude  carriers 
for  shipment  to  market.  Another  possible  scenario  would  be  the  direct  ship¬ 
ment  of  hydrocarbons  to  market  in  the  United  States.  In  regard  to  possible 
locations  for  transshipment  facilities  on  the  Aleutian  Chain  or  the  Alaska 
Peninsula,  this  will  be  discussed  in  the  EIS  for  proposed  OCS  lease  sale  70 
(St.  George  Basin),  as  well  as  Alaska  OCS  Technical  Paper  No.  1. 

Another  possible  developmental  scenario  would  feature  the  offshore  production, 
processing,  and  loading  of  hydrocarbons.  Although  the  resources  of  the  pro¬ 
posal,  as  well  as  each  of  its  alternatives,  could  be  developed  by  offshore 
processing  techniques,  it  is  believed  that  offshore  loading  would  be  roost 
likely  for  Alternative  V,  due  to  its  low  estimated  resources. 

The  exploratory,  developmental,  and  production  infrastructure  scenarios  for 
each  alternative  will  be  discussed  under  the  appropriate  headings  in  Sections 
II  and  IV.  Featured  in  Section  II  and  accompanying  the  scenario  discussion 
will  be  a  description  of  each  alternative. 

The  infrastructure  scenarios  represent  a  combined  opinion  of  the  Alaska  OCS 
Office,  U.S.  Geological  Survey,  the  consulting  firm  of  Dames  and  Moore,  and 
the  Atlantic  Richfield  Company.  The  scenario  discussed  within  this  document, 
as  well  as  the  physical  description  of  the  alternatives  and  their  resource 
estimates,  receive  expanded  treatment  in  Alaska  OCS  Technical  Paper  No.  1, 
Resources,  Developmental  Timeframes,  Infrastructure  Assumptions  and  Block 
Deletion  Alternatives  for  Proposed  Federal  Lease  Sales  in  the  Bering  Sea  and 
Norton  Sound. 

Because  of  the  many  assumptions  involved,  this  analysis  is  not  intended,  nor 
should  it  be  used  as,  "a  local  planning  document”  by  potentially  affected 
communities,  nor  is  it  a  forecast  or  prediction  of  the  future.  All  facility 
locations  and  scenarios  described  in  this  EIS  are  intended  to  represent  only  a 
few  likely  locations  and  scenarios.  They  serve  only  as  a  basis  for  identi¬ 
fying  characteristic  activities  and  resulting  impacts  for  this  EIS  and  do  not 
represent  a  BLM  recommendation,  preference,  or  endorsement  of  facility  sites 
or  development  schemes.  Local  control  of  events  may  be  accomplished  through 
planning,  zoning,  and  land  ownership,  as  well  as  other  state  and  local  laws 
and  regulations . 


10 


B .  Analysis  of  Proposal  and  Alternatives 


1 .  Alternative  I  (Proposal): 

a.  Description  of  the  Proposal:  The  429  blocks  contained  in 
this  proposed  action  (Fig.  II.B.l.a.-l)  are  scheduled  for  sale  in  September  of 
1982.  Total  aerial  extent  of  the  proposed  lease  sale  is  988,416  hectares 
(2.4  million  acres).  The  blocks  which  comprise  the  proposed  action  are  locat¬ 
ed  14.4  to  99.2  kilometers  (9  to  62  mi)  offshore  in  water  depths  which  range 
from  5  to  51  meters  (16  to  167  ft).  The  average  water  depth  of  the  blocks  is 
estimated  at  16.7  meters  (55  ft).  A  summary  of  these  blocks  by  water  depth 
and  distance  to  shore  is  found  in  Appendix  A  of  this  document.  Hydrocarbon 
resource  estimates  for  the  proposal  are  set  by  the  Geological  Survey  (USGS)  at 
480  million  barrels  (MMbbls)  of  oil  and  2.01  trillion  cubic  feet  (tcf)  of  gas 
(see  Table  II. A. -1).  The  basin  dry  risk  estimate  is  approximately  14  percent 
for  oil  and  26  percent  for  non-associated  gas.  This  success  probability  is 
applicable  to  the  proposal  as  well  as  each  of  its  alternatives. 

Basic  Development  Assumptions:  Environmental,  social,  and  economic  impacts 
may  occur  as  a  result  of  a  Federal  decision  to  permit  exploration  for  a  com¬ 
mercially  producible  offshore  oil  and  gas  field.  Estimated  levels  of  oil  and 
gas  discovered  are  a  prime  determinant  in  estimating  the  amount  of  activity 
and  impact  caused  by  such  a  decision. 

The  focus  of  this  document  is  on  the  probability  that  commercial  quantities  of 
hydrocarbons  will  be  found.  This  then  alerts  the  Secretary  of  Interior  to 
potential  impacts.  Further,  discussion  of  oil  and  gas  development  activity 
centers  on  the  more  probable  intermediate  level  of  assumed  resource  discovery 
(the  mean  case),  rather  than  the  more  extreme  minimum  or  maximum. 

Refer  to  Section  IV. A. 3. a.  and  b.,  and  Appendix  F  for  detailed  discussions  of 
the  resources  and  activities,  based  on  the  minimum  and  maximum  cases,  of  the 
proposed  action. 

Estimated  Activity  Resulting  from  the  Proposal:  The  amount  of  commercial 
activity  that  may  be  generated  in  Norton  Sound  is  dependent  on  many  variables. 
Chief  among  them  would  be  the  amount  of  recoverable  resources .  Also  of  impor¬ 
tance  would  be  the  availability  of  capital,  work  force,  equipment,  and  the 
willingness  of  regional  and  local  authorities  to  work  with  industry  in  the 
implementation  of  development  programs.  The  quantity  of  recoverable  resources 
(oil  and  natural  gas)  is  presently  unproven.  The  following  discussion  will 
assume  a  degree  of  activity  which  might  be  associated  with  a  mean  level  dis¬ 
covery  of  hydrocarbons.  (Refer  to  resource  estimates  in  Table  II. A. -1.) 

Estimated  Activity  Based  on  the  Mean  Scenario:  Should  the  sale  be  held,  the 
exploratory  period  of  the  proposal  (Alternative  I)  could  begin  in  1983  and 
would  gradually  end  by  1987  (see  Table  II.B.l.a.-l).  Peak  exploratory  dril¬ 
ling  should  occur  in  1986  with  some  13  wells  completed  by  5  drilling  rigs. 
The  average  depth  of  these  exploration  and  delineation  wells  is  expected  to  be 
about  2956  meters  (9700  ft) .  Maximum  employment  attributable  to  exploratory 
activities  should  occur  in  1986  with  the  expenditure  of  33,690  work  months  of 
labor. 
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Figure  II.  B.I.a  -1 


NORTON  SOUND  PROPOSED  OCS  LEASE  SALE  57 


Table  II.B.l.a.*l 


Norton  Sound  Proposed  Sale  57 
Mean  Case  Scenario 
(Alternative  I) 

Estimated  Schedule  of  Development  and  Production 


Expl.  &  Delin.  Plats. 

Sale  Cal.  Wells  and 

Year  Year  No.  Rigs  Equip 

0  1982 

1  6 

2  11 

3  13 

4  U 

5  4 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

TOTAL  45  17  9 


Production  & 

Pipe¬ 

line 

Shore 

Production 

Service  Wells 

Route 

Terms. 

Oil  Gas 

No.  Rigs 

Miles 

No. 

MMbbl  bcf 

15 

2 

93 

0.7 

45 

5 

93 

0.9 

25 

25 

89 

10 

0.3 

78 

78 

14 

2 

0.1 

100 

123 

9 

1 

78 

142 

51  135 
35  119 
26  108 
19  103 
14  97 

11  95 

9  91 

7  90 

6  89 

4  87 

4  87 

3  86 

3  85 

2  83 

2  70 

2  52 

1  37 

28 
21 
17 
13 
11 
9 
7 
6 
5 
4 
4 
3 

172  20  186  2  480  2010 


Source:  USGS,  1980;  BLM/ Alaska  OCS  Office,  1980. 


Should  hydrocarbons  be  located  during  the  exploratory  period,  it  is  hypothe¬ 
sized  that  the  developmental  period  could  begin  as  early  as  1985  with  the 
placement  of  an  ice-resistant  platform  or  island.  The  developmental  and 
exploratory  phases  are  not  mutually  exclusive.  The  developmental  period 
should  cease  by  1991.  A  review  of  Table  II.B.l.a.-l  indicates  that  during 
this  period  9  production  platforms  may  drill  as  many  as  172  production  and 

service  wells.  Average  depth  of  the  wells  should  be  about  1981  meters 
(6500  ft). 

Pipeline  construction  would  be  expected  to  begin  in  1987,  ending  in  1988.  A 
total  of  299  kilometers  (186  mi)  of  18-inch  oil  pipe  and  299  kilometers 
(186  mi)  of  14-inch  gas  pipe  may  be  laid.  The  pipelines  would  be  entirely 
underwater,  except  for  the  final  few  kilometers  which  would  be  on  land  or 
through  an  ice-resistant,  rubble  mound  causeway.  It  is  expected  that  the 
underwater  pipeline  would  be  buried.  The  pipelines  would  terminate  in  a 
storage  processing  and  loading  complex  located  near  Cape  Nome.  Oil  production 
is  expected  to  begin  in  1988,  reaching  peak  production  of  100  MMbbls  in  1990. 
Gas  production  should  begin  in  1988,  reaching  a  maximum  output  of  142  bcf  in 
1991  (Table  II.B.l.a.-l).  Maximum  employment  realized  from  developmental 
activities  would  be  expected  to  occur  in  1988  with  the  expenditure  of  39,581 
work  months  of  labor. 

Beyond  1991,  industry  activities  are  expected  to  be  confined  to  production. 
The  volume  of  recoverable  hydrocarbons  is  expected  to  gradually  decline  with 
oil  operations  ceasing  26  years  (2008)  after  the  sale  date,  and  gas  reserves 
exhausted  38  years  (2020)  following  the  sale  date.  Employment  during  this 
period  is  expected  to  remain  constant  at  11,000-11,500  work  months,  or  at 
least  until  the  depletion  of  oil  reserves. 

b-  Mitigating  Measures  that  are  Part  of  the  Proposed  Action: 
Laws,  regulations,  or  orders  that  provide  mitigation  are  considered  part  of 
the  proposal.  Examples  include  the  0CS  Lands  Act,  which  grants  broad  author¬ 
ity  to  the  Secretary  of  the  Interior  to  control  lease  operations,  the  0CS 
Operating  Orders,  coastal  zone  management  regulations,  the  Fisherman’s  Contin¬ 
gency  Fund,  and  the  Offshore  Oil  Pollution  Control  Fund.  (Refer  to  Alaska  OCS 
Technical  Paper  No.  4,  Legal  Mandates  and  Federal  Regulatory  Responsibilities, 
for  detailed  discussions.  Also,  refer  to  Appendix  C,  Summary  of  Arctic  OCS 
Operating  Orders,  prepared  by  USGS.) 

Protection  of  Cultural  Resources:  This  measure  was  considered  a  part  of  the 
proposal  throughout  the  assessment. 

If  the  DCM  (Deputy  Conservation  Manager,  Offshore  Field  Operations, 

Alaska  Region,  USGS),  has  reason  to  believe  that  a  site,  structure, 
or  object  of  historical  or  archaeological  significance  (hereinafter 
referred  to  as  a  cultural  resource”),  may  exist  in  the  lease  area 
and  the  DCM  gives  the  lessee  written  notice  that  the  lessor  is 
invoking  the  provisions  of  this  stipulation,  the  lessee  shall  upon 
receipt  of  such  notice  comply  with  the  following  requirements. 

Prior  to  any  drilling  activity  or  the  construction  or  placement  of 
any  structure  for  exploration  or  development  on  the  lease,  including 
but  not  limited  to,  well  drilling  and  pipeline  platform  placement 
(hereinafter  in  this  stipulation  referred  to  as  ’’operation”),  the 


12 


lessee  shall  conduct  remote  sensing  surveys  to  determine  the  poten¬ 
tial  existence  of  any  cultural  resource  that  may  be  affected  by  such 
operations.  All  data  produced  by  such  remote  sensing  surveys,  as 
well  as  other  pertinent  natural  and  cultural  environmental  data, 
shall  be  examined  by  a  qualified  marine  survey  archaeologist  to 
determine  if  indications  are  present  suggesting  the  existence  of  a 
cultural  resource  that  may  be  adversely  affected  by  any  lease  opera¬ 
tion.  A  report  of  this  survey  and  assessment  prepared  by  the  marine 
survey  archaeologist  shall  be  submitted  by  the  lessee  to  the  DCM  and 
the  Manager,  Bureau  of  Land  Management  (BLM) ,  Outer  Continental 
Shelf  (OCS)  Office,  for  review. 

If  such  cultural  resource  indicators  are  present,  the  lessee  shall 
(1)  locate  the  site  of  such  operation  so  as  not  to  adversely  affect 
the  identified  location;  or  (2)  establish,  to  the  satisfaction  of 
the  DCM,  on  the  basis  of  further  archaeological  investigation  con¬ 
ducted  by  a  qualified  marine  survey  archaeologist  or  underwater 
archaeologist  using  such  survey  equipment  and  techniques  as  deemed 
necessary  by  the  DCM,  either  that  such  operation  shall  not  adversely 
affect  the  location  identified  or  that  the  potential  cultural  re¬ 
source  suggested  by  the  occurrence  of  the  indicators  does  not  exist. 

A  report  of  this  investigation  prepared  by  the  marine  survey  archae¬ 
ologist  or  underwater  archaeologist  shall  be  submitted  to  the  DCM 
and  the  Manager,  BLM  OCS  Office,  for  their  review.  Should  the  DCM 
determine  that  the  existence  of  a  cultural  resource  which  may  be 
adversely  affected  by  such  operation  is  sufficiently  established  to 
warrant  protection,  the  lessee  shall  take  no  action  that  may  result 
in  an  adverse  effect  on  such  cultural  resource  until  the  DCM  has 
given  directions  as  to  its  preservation. 

The  lessee  agrees  that  if  any  site,  structure,  or  object  of  his¬ 
torical  or  archaeological  significance  should  be  discovered  during 
the  conduct  of  any  operations  on  the  lease  area,  he  shall  report 
immediately  such  findings  to  the  DCM  and  make  every  reasonable 
effort  to  preserve  and  protect  the  cultural  resource  from  damage 
until  the  DCM  has  given  directions  as  to  its  preservation. 

c.  Potential  Mitigating  Measures:  A  Secretarial  decision  on 
the  following  mitigating  measures  has  not  occurred,  and  therefore,  they  are 
noted  here  only  as  possibilities  that  could  be  imposed.  If  any  of  these  mea¬ 
sures  are  adopted,  they  will  appear  in  the  Final  Sale  Notice.  The  impact 
analysis  in  this  environmental  statement  does  not  assume  that  the  following 
measures  are  in  place.  The  measures  are,  however,  evaluated  in  the  Effect  of 
Mitigating  Measures  sections  within  each  assessment  (Sec.  IV),  as  well  as 
briefly  described  in  this  section. 

The  potential  mitigating  measures  described  in  this  section  are  based  on 
suggestions  made  during  the  scoping  process  for  proposed  sale  57,  comments  in 
response  to  the  Call  for  Nominations  and  Tract  Selection,  as  well  as  the 
analyses  completed  by  staff  members  of  the  Alaska  OCS  Office.  All  available 
information  on  potential  mitigating  measures  for  Norton  Sound  was  evaluated  in 
the  environmental  assessment  process.  Field  level  interagency  coordination 
meetings  were  held  on  February  27  and  March  13,  1981,  to  further  discuss  and 
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evaluate  potential  measures,  in  accordance  with  Department  Memo  No.  655. 
Agencies  in  attendance  at  the  meetings  included  USGS,  U.S.  Fish  and  Wildlife 
Service,  and  the  National  Marine  Fisheries  Service. 


Orientation  Program:  There  is  concern  that  uninformed  workers  and  subcon¬ 
tractors  could  unknowingly  destroy  or  damage  the  environment,  be  insensitive 
to  local  historical  or  cultural  values,  as  well  as  biological  resources,  or 
unnecessarily  disrupt  the  local  economy.  Due  to  the  importance  of  subsis¬ 
tence,  lifestyle,  economics,  and  wildlife  resources  in  the  Norton  Sound  area, 
these  issues  would  be  covered  in  the  proposed  orientation  program.  These 
subjects  have  been  identified  in  the  scoping  process  as  major  concerns. 

This  potential  mitigating  measure  would  provide  increased  protection  to  the 
environment  and  addresses  concerns  of  local  residents.  This  program  was 
implemented  for  the  Trans-Alaska  Pipeline  and  in  the  lower  Cook  Inlet  OCS 
lease  sale. 

The  lessee  shall  include  in  any  exploration  and  development  plans 
submitted  under  30  CFR  250.34  a  proposed  environmental  training 
program  for  all  personnel  involved  in  exploration  or  development 
activities  (including  personnel  of  the  lessee’s  contractors  and 
subcontractors)  for  review  and  approval  by  the  DCM  (Deputy  Conser¬ 
vation  Manager,  Offshore  Field  Operations,  Alaska  Region,  USGS). 

The  program  shall  be  designed  to  inform  each  person  working  on  the 
project  of  specific  types  of  environmental,  social,  and  cultural 
concerns  which  relate  to  the  individual’s  job.  The  program  shall  be 
formulated  by  qualified  instructors  experienced  in  each  pertinent 
field  of  study,  and  shall  employ  effective  methods  to  insure  that 
personnel  are  informed  of  archaeological,  geological,  and  biological 
resources  including  bird  colonies  and  sea  mammal  haul-out  areas,  to 
insure  the  importance  of  avoidance  and  non-harassment  of  wildlife 
resources.  The  program  shall  also  be  designed  to  increase  the 
sensitivity  and  understanding  of  personnel  to  community  values, 
customs,  and  lifestyles  in  areas  in  which  such  personnel  will  be 
operating. 

The  lessee  shall  also  submit  for  review  and  approval  a  continuing 
technical  environmental  briefing  program  for  supervisory  and  mana¬ 
gerial  personnel  of  the  lessee  and  its  agents,  contractors,  and 
subcontractors . 

Evaluation  of  Effectiveness:  This  measure  provides  no  direct  prohibition  of 
activities  which  may  have  cultural  or  social  impacts  on  the  area.  It  does 
provide  a  positive  mitigating  effect  in  that  it  makes  the  workers  aware  of  the 
unique  environmental,  social,  and  cultural  values  of  the  local  residents  and 
their  environment.  This  orientation  program  would  promote  an  understanding  of 
and  appreciation  for  local  community  values,  customs,  and  lifestyles  of 
Alaskans  without  creating  undue  economic  costs  to  the  lessee.  It  would  also 
provide  necessary  information  to  personnel  which  could  result  in  minimized 
behavioral  disturbance  to  wildlife. 
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Transportation  of  Hydrocarbon  Products:  The  intent  of  this  measure  is  to 
protect  pipelines  from  damage  by  climatic,  geologic,  or  human  factors  such  as 
vessel  traffic  and  other  projects  occurring  within  an  area. 

This  measure  was  adopted  for  OCS  lease  sales  42,  48,  and  55  (open  ocean  areas). 
Citation  of  the  Port  and  Tanker  Safety  Act  of  1972,  as  amended  (46  U.S.C.  391a) 
was  added  to  the  measure: 

Pipelines  will  be  required  (a)  if  pipeline  right-of-way  can  be 
determined  and  obtained;  (b)  if  laying  such  pipelines  is  technically 
feasible  and  environmentally  preferable;  and  (c)  if,  in  the  opinion 
of  the  lessor,  pipelines  can  be  laid  without  net  social  loss,  taking 
into  account  any  incremental  costs  of  pipelines  over  alternative 
methods  of  transportation  and  any  incremental  benefits  in  the  form 
of  increased  environmental  protection  or  reduced  multiple  use  con¬ 
flicts.  The  lessor  specifically  reserves  the  right  to  require  that 
any  pipeline  used  for  transporting  production  to  shore  be  placed  in 
certain  designated  management  areas.  In  selecting  the  means  of 
transportation,  consideration  will  be  given  to  any  recommendation  of 
the  intergovernmental  planning  program  for  assessment  and  management 
of  transportation  of  OCS  oil  and  gas  with  participation  of  Federal, 

State,  and  local  government  and  industry. 

All  pipelines,  including  both  flow  lines  and  gathering  lines  for  oil 
and  gas,  shall  be  designed  and  constructed  to  provide  for  adequate 
protection  from  water  currents,  storms  and  ice  scouring,  subfreezing 
conditions,  and  other  hazards  as  determined  on  a  case-by-case  basis. 

Following  the  development  of  sufficient  pipeline  capacity,  no  crude 
oil  will  be  transported  by  surface  vessel  from  offshore  production 
sites,  except  in  the  case  of  emergency.  Determinations  as  to  emer¬ 
gency  conditions  and  appropriate  responses  to  these  conditions  will 
be  made  by  the  DCM. 

Where  the  three  criteria  set  forth  in  the  first  sentence  of  this 
stipulation  are  not  met  and  surface  transportation  must  be  employed, 
all  vessels  used  for  carrying  hydrocarbons  to  shore  from  the  leased 
area  will  conform  with  all  standards  established  for  such  vessels, 
pursuant  to  the  Ports  and  Waterways  Safety  Act  of  1972  (46  U.S.C. 

391a),  and  the  Port  and  Tanker  Safety  Act  of  1972,  as  amended 
(46  U.S.C.  391a). 

Evaluation  of  Effectiveness:  The  intent  of  this  measure  is  to  transport 
hydrocarbons  by  the  environmentally  preferable  and  safest  method.  The  measure 
has  been  adopted  for  most  recent  lease  sales,  but  has  not  yet  been  implemented 
for  Alaska  since  there  have  been  no  commercial  discoveries  of  oil  or  gas  on 
the  Alaska  OCS. 

This  measure  also  recognizes  recommendations  of  the  Intergovernmental  Planning 
Program  (IPP),  taking  into  account  local  land  use  planning,  coastal  manage¬ 
ment,  environmental  data  gaps,  local  socioeconomic  conditions,  transportation, 
routing,  and  planning.  This  measure  also  recognizes  the  vulnerable  coastline 
that  surrounds  Norton  Sound.  Although  this  measure  requires  pipelines,  it 
allows  flexibility  for  alternative  methods  of  transportation  of  hydrocarbon 
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products  from  the  lease  area,  so  long  as  such  methods  of  transportation  do  not 
pose  additional  unacceptable  risks  to  the  human,  marine,  and  coastal  environ¬ 
ments  . 


The  following  measures  were  not  unanimously  agreed  to  at  interagency  coordina¬ 
tion  meetings  held  on  February  27,  March  13,  and  May  8,  1981.  It  was  deter¬ 
mined,  however,  to  include  these  measures  in  the  Draft  Environmental  Impact 
Statement  (DEIS)  for  further  consideration  and  analysis  in  the  discussions  on 
Effect  of  Mitigating  Measures  within  each  impact  assessment  (Sec.  IV). 


Seasonal  Protection  of  Marine  Mammals  from  Effects  of  Oilspills  During  Peak 

Migration  Periods :  It  is  the  intent  of  this  measure  to  provide  additional, 

site-specific  protection  to  minimize  the  possibility  of  oilspills  impacting 
marine  mammals,  including  endangered  whales.  It  is  believed  that  major  popu¬ 
lations  of  concern  would  be  north  of  the  Bering  Strait  or  south  of  St. 
Lawrence  Island  during  the  period  of  drilling  activity.  The  summer  drilling 
period  corresponds  with  comments  received  at  the  Norton  Sound  Synthesis  Meet¬ 
ing  (see  Sec.  I.A.6.).  The  suggested  measure  also  provides  for  flexibility 
and  reevaluation,  termination,  or  extension,  as  may  be  needed  in  the  event  of 
additional  studies  information  and  technological  progress. 

The  suggested  measure  reads  as  follows: 

Exploratory  drilling,  testing,  and  other  downhole  exploratory  ac¬ 
tivities  on  blocks  Nos.  245,  288  through  291,  332  through  335,  375 
through  380,  419  through  424,  464  through  468,  499,  510  through  512, 

543  through  545,  554  through  557,  587  through  589,  597  through  601, 

631  through  636,  640  through  647,  675,  676,  678  through  682,  684 
through  691,  722  through  724,  728  through  735,  766  through  768,  and 
772  through  776,  will  be  limited  to  the  period  June  1  through 
October  30,  unless  the  DCM  (Deputy  Conservation  Manager,  Offshore 
Field  Operations,  Alaska  Region,  USGS)  determines  continued  opera¬ 
tion  is  necessary  to  prevent  a  loss  of  well  control  or  to  ensure 
human  safety. 

Evaluation  of  Effectiveness:  Figure  II.B.l.c.-l  shows  the  area  for  applica¬ 
tion  of  this  measure  (93  blocks).  Present  information  shows  that  these  93 
blocks  are  subject  to  the  influence  of  oceanographic  conditions  different  from 
the  rest  of  the  proposed  area,  which  would  lead  to  substantial  transport  of 
spilled  oil  in  relatively  short  periods  and  in  which  little,  if  any,  oppor¬ 
tunities  for  control  of  spilled  hydrocarbons  would  exist.  Also,  results  of 
the  USGS  Oilspill  Risk  Analysis  (Appendix  J)  show  that  spill  source  points 
within  the  shaded  area  of  Figure  II.B.l.c.-l  have  a  relatively  high  proba¬ 
bility  of  impacting  areas  south  and  west  of  the  proposed  lease  area  as  com¬ 
pared  to  other  source  points.  For  example,  there  is  a  15  to  27  percent  chance 
that  if  spills  originate  at  western  points,  PI  and  P2,  that  sea  segment  31 
(between  St.  Lawrence  Island  and  the  mainland)  would  be  hit,  as  opposed  to 
only  a  5  percent  chance  associated  with  eastern  source  points  P4,  P5,  and  P6 
(Appendix  J,  Table  6). 
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Figure  II.B.I.c.-l 


In  addition  to  protection  of  wildlife  resources,  the  measure  provides  addi¬ 
tional  protection  for  subsistence  values.  OCS  Operating  Orders  or  other 
mitigating  measures ,  which  could  provide  an  equally  effective  means  of  protec¬ 
tion  for  the  wildlife  in  the  area,  are  not  yet  available.  In  addition,  USGS 
exploration  and  production  plan  requirements  lack  specific  criteria  by  which 
comparable  mitigation  may  be  accomplished. 


Area  of  Special  Concern:  Results  of  the  scoping  process  in  the  Norton  Sound 
region  indicate  a  concern  about  oilspills  near  the  Yukon  River  Delta,  the  lack 
of  available  and  proven  technology  to  respond  to  spill  incidents,  and  lack  of 
local  community  control.  The  scoping  process  also  resulted  in  the  southern 
deletion  (Alternative  VI)  near  the  Yukon  River  Delta  (Fig.  II.B.6.a.-l). 

Results  of  the  Norton  Sound  Synthesis  Meeting  (see  Sec.  I. A. 6.)  yielded  simi¬ 
lar  concerns,  i.e.,  the  Yukon  River  Delta  is  a  very  important  coastal  habitat, 
and  there  is  no  proven  technology  to  deal  with  a  spill  incident  that  could 
reach  the  sensitive  delta  and  associated  wetlands.  (Transportation  of  heavy 
equipment  from  external  locations  could  be  more  damaging  than  no  cleanup 
effort  at  all.)  The  Norton  Sound  Synthesis  Meeting  group  concluded  that  there 
should  be  a  deletion  of  any  blocks  within  20  kilometers  of  the  delta  shoreline 
or  any  defined  Yukon  River  and  sub-ice  channels  offshore.  (The  20-kilometer 
buffer  intersects  11  blocks  as  shown  in  Fig.  II .B. 1 . c .-2 . ) 

The  Intergovernmental  Planning  Program's  Regional  Technical  Working  Group  also 
suggested  that  17  blocks  nearest  the  Yukon  River  Delta  should  be  deleted  to 
help  protect  the  river’s  resources  (Fig.  II .B. 1 . c. -2) . 

Both  options  suggested  above  consist  of  blocks  that  are  a  part  of  the  southern 
deletion  proposed  in  the  scoping  process  (Alternative  VI).  Assessments  are 
included  within  that  alternative. 

The  USGS  Oilspill  Risk  Analysis  for  Norton  Sound  shows  that  there  is  about  a 
20  percent  chance  of  the  Yukon  River  Delta  zone  being  contacted  during  the 
biologically- active  summer  season  by  a  spill  from  these  blocks  assuming  oil  is 
discovered. 

The  suggested  lease  stipulation  reads  as  follows: 

Storage  and  loading  of  produced  oil,  except  during  testing,  are 
prohibited  on  block  numbers  398  through  413,  447  through  456,  486, 

487,  489  through  501,  530,  531,  533  through  545,  578  through  581. 
Separation  and  treatment  of  produced  oil  at  the  point  of  production 
is  not  precluded. 

Evaluation  of  Effectiveness:  Certain  petroleum  facilities  do  not  have  to  be 
located  in  this  region,  although  drilling  platforms  and  possibly  pipelines 
could  be  located  there  in  order  to  explore  the  region  and  produce  potential 
petroleum  resources.  However,  non-site-specific  facilities,  such  as  terminals 
and  tankers,  could  be  located  in  areas  that  pose  less  risk  to  the  delta.  In 
addition,  the  non-site-specific  facilities  pose  a  much  greater  oilspill  risk 
than  such  site-specific  facilities  as  offshore  platforms.  The  above  measure 
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Figure  II.B.1.C.-2 


for  special  industry  operating  conditions  is  designed  to  make  leasing  of  the 
50  blocks  near  the  Yukon  River  Delta  as  safe  as  for  any  other  blocks  in  the 
sale  area. 


Information  to  Lessees:  The  following  suggested  measures  are  considered  as 
potential  Information  to  Lessees,  which  are  advisory  in  nature,  providing  a 
notice  to  operators  of  special  concerns  in  or  near  the  lease  area.  They  were 
agreed  to  by  the  field  level  interagency  coordination  meetings  held  on 
February  27  and  March  13,  1981. 

Information  on  Bird  and  Marine  Mammal  Protection:  Bidders  are 
advised  that  during  the  conduct  of  all  activities  related  to  leases 
issued  as  a  result  of  this  lease  sale,  the  lessee  and  its  agents, 
contractors,  and  subcontractors  will  be  subject  to  the  provisions  of 
the  Marine  Mammal  Protection  Act  of  1972,  the  Endangered  Species  Act 
of  1973,  as  amended,  and  International  Treaties. 

The  lessee  or  its  contractors  should  be  aware  that  disturbance  of 
wildlife  could  be  determined  to  constitute  harassment,  and  thereby 
be  in  violation  of  existing  laws.  Violations  under  these  Acts  and 
Treaties  may  be  reported  to  the  National  Marine  Fisheries  Service  or 
U.S.  Fish  and  Wildlife  Service,  as  appropriate.  Behavioral  distur¬ 
bance  of  most  birds  and  mammals  found  in  or  near  the  proposed  sale 
57  area  would  be  unlikely  if  ocean  vessels  and  aircraft  maintained 
at  least  a  1-mile  distance  from  observed  wildlife  or  known  wildlife 
concentration  areas  such  as  bird  colonies,  marine  mammal  haul-out 
areas,  and  peregrine  falcon  nests.  Therefore,  in  concurrence  with 
the  National  Marine  Fisheries  Service  and  the  U.S.  Fish  and  Wildlife 
Service,  it  is  recommended  that  aircraft  or  vessels  operated  by 
lessees  maintain  at  least  a  1-mile  distance  from  observed  or  known 
wildlife  concentration  areas.  In  addition  to  protection  resulting 
from  the  above,  many  of  these  species  provide  important  and  life- 
sustaining  food  supplies  for  most  of  the  indigenous  population  of 
the  lease  sale  area.  Human  safety  will  take  precedence  at  all  times 
over  these  provisions.  Maps  locating  major  wildlife  concentration 
areas  are  available  for  route  planning  through  the  DCM  (Deputy 
Conservation  Manager,  Offshore  Field  Operations,  Alaska  Region, 

USGS) ,  and  appropriate  resource  agencies. 

Evaluation  of  Effectiveness:  Conformance  by  lessees  with  the  recommendations 
described  above  would  help  to  ensure  that  behavioral  disturbance  of  wildlife, 
particularly  at  known  concentration  areas,  would  be  minimized.  Maps  provided 
to  the  DCM  will  clearly  designate  locations  habitually  used  as  concentration 
areas.  Tract  specific  recommendations  may  be  made  by  the  DCM,  as  appropriate. 
Appropriate  authorities  may  issue  more  specific  regulations  under  existing 
legislation  that  could  further  minimize  behavioral  disturbance  to  wildlife. 


Information  on  Fairway  Designations:  Some  of  the  tracts  offered  for 
lease  may  fall  in  areas  which  may  be  included  in  fairways,  precau¬ 
tionary  zones,  or  traffic  separation  schemes  which  may  be  estab- 
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lished,  among  other  reasons,  for  the  purpose  of  protecting  maritime 
commerce.  Bidders  are  advised  that  the  United  States  reserves  the 
right  to  designate  necessary  fairways  through  leased  tracts  pursuant 
to  the  Port  and  Tanker  Safety  Act  of  1972,  as  amended. 

Evaluation  of  Effectiveness:  The  above  measure  was  suggested  by  the  U.S. 
Coast  Guard  during  the  scoping  process  for  Norton  Sound.  Coast  Guard  desig¬ 
nation  of  fairways  would  aid  in  the  protection  of  maritime  commerce  through 
the  avoidance  of  vessel  routing  conflicts  and  collisions. 


Information  on  Iditarod  National  Historic  Trail:  Portions  of  the 

Iditarod  Trail,  from  Kaltag  to  Nome,  following  along  Norton  Sound, 
and  crossing  the  ice  between  Shaktoolik  and  Bald  Head  and  between 
Ungalik  and  Bald  Head,  are  managed  by  the  Bureau  of  Land  Management, 
Department  of  Interior,  under: 

(1)  the  National  Trails  System  Act,  as  amended  (16  U.S.C. 

1241  et  seq.); 

(2)  the  National  Historic  Preservation  Act,  as  amended  (16 
U.S.C.  470  et  seq.); 

(3)  the  Historic  Sites  Act  of  1966  (16  U.S.C.  461  et  seq.); 

(4)  the  Antiquities  Act  of  1906  (16  U.S.C.  431-433);  and, 

(5)  other  state  and  Federal  laws. 

The  management  and  protection  of  the  Historic  Trail  is  subject  to 
these  laws. 

Evaluation  of  Effectiveness:  The  National  Trails  System  Act,  as  amended, 

establishes  the  Iditarod  as  a  National  Historic  Trail  of  approximately  2000 
miles,  extending  from  Seward  to  Nome,  Alaska.  Although  well  known  to  many 
Alaskans,  it  is  believed  that  the  above  Information  to  Lessees  is  necessary  to 
advise  contractors,  subcontractors,  and  other  oil-related  interests,  in  parti¬ 
cular  from  outside  the  state,  of  its  existence  and  proximal  location  to  the 
proposed  lease  sale  area. 


Information  on  Subsistence  Activities:  Lessees  are  advised  that  oil 
and  gas  exploration  and  production  operations  should  be  conducted  so 
as  to  minimize  interference  with  subsistence  harvests. 

Evaluation  of  Effectiveness:  The  above  measure  serves  to  inform  operators  of 
the  special  concern  for  subsistence  activities  by  residents  in  the  Norton 
Sound  area,  thereby  reducing  the  probability  of  adverse  impacts.  Subsistence 
and  maintenance  of  lifestyle  for  the  people  of  Norton  Sound  are  major  issues 
of  concern  (see  Sec.  I.F.,  V.B.,  and  Appendix  H  on  the  scoping  process  for 
Norton  Sound).  Dependence  on  subsistence  and  village  living  are  predominant 
in  the  area.  Disturbance  of  these  activities  during  subsistence  harvests 
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seasons  could  seriously  disrupt  the  lifestyle,  culture,  and  social  organiza¬ 
tion  of  villages  in  the  Norton  Sound  area.  Sections  101  and  102  of  the  Outer 
Continental  Shelf  Lands  Act,  as  amended,  require  the  Federal  government  to 
minimize  or  eliminate  any  conflicts  between  other  uses  of  the  marine  environ¬ 
ment  and  oil  and  gas  activities. 


Information  on  Oilspill  Contingency  Plans:  Lessees  are  advised 
that  Geological  Survey's  review  of  oilspill  contingency  plans 
required  under  30  CFR  250-34.1  for  block  Nos.  398  through  413,  447 
through  456,  486,  487,  489  through  501,  530,  531,  533  through  545, 

578  through  581  may  result  in  the  requirement  of  special  measures 
to  protect  the  biological  resources  and  associated  subsistence 
values  of  the  Yukon  Delta. 

Evaluation  of  Effectiveness:  This  measure  is  designed  to  inform  the  oil 
industry  that  mitigation  may  be  necessary  on  50  blocks  to  protect  the  bio¬ 
logical  resources  which  are  essential  to  the  people  of  the  Yukon  Delta  for 
subsistence  activities.  The  area  of  concern  is  shown  in  Figure  II.B.1.C.-2. 

d.  Other  Mitigating  Measures  Beyond  DPI  Authority:  CEQ 
regulations  implementing  NEPA  require  lead  agencies  to  consider  mitigating 
measures  beyond  the  authority  of  both  the  lead  and  cooperating  agencies 
(40  CFR  502.16(h),  1505.2(c);  clarified  at  46  FR  18031-18032).  Other  miti¬ 
gating  measures  comprise  potential  regulations,  projects,  plans,  and  operating 
practices  which  may  function  as  mitigating  measures  in  the  context  of  this 
EIS.  These  measures  are  beyond  the  authority  of  the  Department  of  the 
Interior.  As  such,  the  source  of  authority  for  these  measures  should  be 
distinguished  from  Sections  I.C.,  I.D.,  II.B.l.b.,  and  II.B.l.c.,  which  per¬ 
tain  to  existing  Federal  authorities,  existing  DOI  mitigating  measures,  and 
DOI  sale-specific  mitigating  measures. 

The  following  measures  listed  below  have  been  identified  in  specific  sections 
of  this  EIS  as  having  potential  mitigating  impact  upon  this  leasing  proposal. 
The  analysis  of  environmental  consequences  of  this  proposal  (Sec.  IV)  does  not 
assume  the  presence  and  application  of  other  mitigating  measures.  However, 
under  the  Effect  of  Mitigating  Measures  subheadings  in  each  part  of  Sec¬ 
tion  IV,  the  availability  and  effectiveness  of  other  potential  mitigating 
measures  are  considered  in  the  context  of  any  potentially  significant  environ¬ 
mental  effects  (Sec.  II.B.l.c.). 


Measures  Intended  to  Mitigate  Transportation  Systems  Impacts:  (a)  Construc¬ 
tion  and  operation  of  the  Nome  deepwater  terminal,  including  separate  berthing 
space  between  deep  draft  and  other  vessels;  (b)  Installations  and  improvements 
to  the  Nome  airport  and  terminal  recommended  by  FAA  in  its  Alaska  10 -year 
improvement  plan  (FAA,  1979);  (c)  Construction  and  dedication  of  a  by-pass 
route (s)  to  the  port  of  Nome  and  Nome  airport  to  accommodate  heavy  vehicle 
traffic  to  and  from  the  Cape  Nome  OCS  onshore  facilities;  (d)  Siting  of  a 
temporary  pipe  coating  yard  at  the  Cape  Nome  onshore  facility;  (e)  Usage  of 
anchored  barges  as  floating  warehouses  and  contract  lighterage  service  from 
the  port  of  Nome  during  the  period  of  OCS  operations  prior  to  completion  of 
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the  proposed  Nome  deepwater  terminal  (EIS  scenario  assumption);  and  (f)  Utili¬ 
zation  of  offshore  instead  of  onshore  borrow  extraction  sources  if  artificial 
island  platforms  are  to  be  used  by  OCS  operators  (EIS  scenario  assumption). 


Measures  Intended  to  Mitigate  Visual,  Wilderness,  and  Recreational  Resources 

Impacts :  (a)  Development  of  OCS  onshore  facilities  at  Cape  Nome  (EIS  scenario 

assumption)  or  some  location  between  Nome  and  Cape  Nome;  (b)  Application  of  an 
enclave  operation  through  Alaska  Coastal  Management  Program  planning  policies 
and/or  private  leasehold  and  contractual  restrictions;  (c)  Annexation  and 
taxation  of  onshore  OCS  facilities  by  the  city  of  Nome,  (d)  Implementation  of 
a  comprehensive  plan  for  the  Iditarod  National  Historic  Trail,  including 
designation  and  protection  of  a  commemorative  right-of-way  through  acquisition 
of  easements  and  right-of-way  agreements;  (e)  Selection  of  OCS  onshore  facil¬ 
ity  sites  which  do  not  interfere  with  the  Iditarod  Trail  commemorative  route 
and  historic  sites  protected  under  the  National  Register  of  Historic  Places; 
(f)  Usage  of  construction  practices  which  avoid  or  minimize  interference  with 
the  Iditarod  Trail  and  protected  sites;  and  (g)  Application  of  site  planning 
practices  which  avoid  or  minimize  visual  impact  of  OCS  facilities  upon  the 
recreational  and  historic  character  of  the  Iditarod  Trail  and  protected  sites. 


Coastal  Zone  Management:  (a)  Development  of  OCS  onshore  facilities  at  Cape 
Nome  (EIS  scenario  assumption)  or  some  location  between  Nome  and  Cape  Nome; 
and  (b)  Application  of  an  enclave  operation  to  Alaska  Coastal  Management 
Program  planning  policies  and/or  private  leasehold  and  contractual  restric¬ 
tions  . 

Refer  to  Section  IV. H.  for  a  discussion  of  the  effectiveness  of  other  miti¬ 
gating  measures  described  above,  and  Appendix  B  for  a  discussion  of  the  en¬ 
clave  concept,  and  an  evaluation  of  its  effectiveness  as  a  mitigating  measure. 

e.  Summary  of  Probable  Impacts :  The  probable  impacts  are 
based  in  part  on  the  assumption  that  the  mean  resource  estimate  of  480  million 
barrels  of  oil  would  be  discovered  and  produced  in  the  proposed  lease  sale 
area.  For  this  amount  of  oil,  according  to  the  USGS,  2.8  or  about  3  oilspills 
exceeding  1000  barrels  are  probable  over  the  20-year  production  life  of  the 
oil  field  (Table  IV. A. 4.-1).  There  is  only  a  14  percent  chance  that  commer¬ 
cial  quantities  of  oil  would  be  found,  or  in  other  words,  an  86  percent  chance 
of  not  finding  oil.  If  no  oil  is  discovered,  of  course,  there  is  no  risk  from 
potential  oilspills. 

The  following  discussion  assumes  that  all  laws,  regulations,  and  orders,  as 
well  as  the  mitigating  measures  concerning  protection  of  cultural  resources 
(Sec.  II.B.l.b.),  are  part  of  the  proposal.  If  the  mitigating  measures  des¬ 
cribed  in  Sections  II.B.l.c.  and  d.  were  adopted,  it  is  expected  that  some 
impacts  described  in  this  environmental  impact  statement  would  be  reduced. 
Potential  effectiveness  of  the  mitigating  measures  are  described  in  each 
impact  section. 

The  analysis  of  economic  and  population  impacts  is  based  on  the  assumption 
that  about  90  percent  of  all  petroleum  workers  would  fly  to  residences  far 
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removed  from  the  Nome  area  during  rest  periods,  and  that  during  work  periods 
these  commuters  would  be  housed  in  dormitories  either  offshore  or  at  an  en¬ 
clave  more  than  10  miles  from  the  present  city  limits  of  Nome.  At  the  peak  of 
the  proposed  OCS  development,  which  is  expected  to  occur  in  1988,  the  esti¬ 
mated  number  of  commuters  who  would  be  on  duty  in  the  Nome  area  on  a  given  day 
would  average  about  2900.  Even  with  this  assumed  reliance  on  a  large  commuter 
workforce,  expected  increases  in  the  resident  population  and  the  resident 
workforce  caused  by  the  proposed  OCS  development  would  be  very  large.  In  the 
peak  year  of  1988,  the  resident  population  of  the  immediate  Nome  area  (ex¬ 
cluding  commuters)  is  projected  at  6800  persons  as  compared  to  only  3700  in 
the  absence  of  OCS  development.  Wage  and  salary  employment  in  Nome  (exclusive 
of  commuters)  is  projected  at  3300  jobs  compared  to  1900  in  the  absence  of  the 
proposed  development. 

Even  if  an  enclave  were  located  near  Cape  Nome,  a  major  housing  shortage  would 
occur,  creating  significant  increases  in  housing  costs  and  an  inability  to 
provide  public  utilities  to  many  new  housing  units.  Current  Nome  residents 
who  rent  their  housing  could  be  forced  to  move  to  some  other  community.  The 
small  number  of  retail  trade  and  personal  service  establishments  in  Nome, 
combined  with  the  expected  increase  in  total  personal  income,  would  signifi¬ 
cantly  increase  local  inflation  rates.  If  OCS  activities  should  pre-empt 
transportation  facilities  needed  to  bring  consumer  goods  into  the  area,  major 
problems  could  develop. 

The  demographic  structure  (age,  sex,  ethnic  ratio)  of  the  Nome  community  could 
be  expected  to  change  significantly.  Because  of  the  population  increase  and 
shift  in  ethnic  ratio,  the  Nome  community  would  probably  take  on  a  less  per¬ 
sonal  character.  In  addition,  stress  related  to  increased  economic  stratifi¬ 
cation,  social  competition,  and  increased  alcohol  and  drug  use  would  result  in 
a  decline  in  overall  family  solidarity  for  both  Natives  and  non-Natives. 
Native  families  living  in  Nome  who  have  recently  come  from  villages  and  have 
fewer  adaptive  skills  for  coping  with  town  life  would  be  most  vulnerable. 

Due  to  their  relatively  small  size,  villages  closest  to  Nome  are  probably  the 
most  vulnerable  should  the  proposed  lease  sale  occur.  Inflation  of  prices  in 
Nome  would  affect  prices  of  goods  brought  from  Nome.  These  include  critically 
needed  items  such  as  fuel  and  fishing  hunting  supplies  essential  for  subsis¬ 
tence  activities.  For  villages  more  distant  from  Nome,  it  is  likely  that  few 
changes  directly  related  to  the  proposed  action  would  occur,  except  insofar  as 
subsistence  resources  are  affected.  Positive  benefits  to  these  villages  would 
be  greatest  if  a  few  residents  sought  work  with  industry  or  related  activi¬ 
ties,  and  if  this  cash  were  returned  to  the  village  to  improve  subsistence 
technology. 

Subsistence  activities  of  those  villages  within  the  proposed  lease  sale  area 
contribute  substantially  to  family  diet,  and  are  important  cultural  elements, 
both  as  foods  for  important  community  events  and  as  activities  around  which 
family  and  community  life  is  focused.  Competition  and  conflict  between  sport 
and  subsistence  users  of  fish  and  game  could  be  significant,  primarily  during 
the  proposed  onshore  development  period  (1981-1991).  Villages  most  likely  to 
be  affected  by  an  oilspill  would  include  various  Eskimo  communities  in  Nome, 
including  King  Islanders,  Diomede  Islanders,  and  St.  Lawrence  Islanders  de¬ 
pendent  on  seals,  beluga  whales,  and  walrus.  Other  villages  outside  the  Nome 
area  that  would  be  similarly  affected  would  include  Gambell,  Savoonga,  and 
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Diomede.  Secondary  effects  of  a  potential  oilspill  occurrence  such  as  taint¬ 
ing  of  marine  food  resources  and  psychological  stress  caused  by  fear  of  oil- 
spill  pollution  are  not  quantifiable,  but  are  real  concerns  of  the  local 
villagers  throughout  the  proposed  lease  sale  area.  Significant  and  meaningful 
village  participation  in  any  necessary  oilspill  cleanup  efforts  and  planning 
could  mitigate  against  some  of  these  fears  and  concerns. 

The  major  impact  on  demersal  finfish,  forage  fish,  salmon,  and  king  crab  from 
a  major  oilspill  would  be  mainly  to  the  egg  and  larval  stages.  These  species 
would  be  most  vulnerable  during  spawning  and  early  development  in  the  spring 
and  summer,  and  could  result  in  a  temporary  short  term  population  reduction. 
Salmonid  populations  would  be  subject  to  some  adverse  impacts  to  both  the 
adult  and  the  out-migrating  sraolt.  Improper  design  and  siting  of  onshore 
facilities  could  alter  water  quality  and  interfere  with  migration. 

Most  of  the  more  than  5  million  sea  birds  found  in  the  northern  Bering  Sea 
nest  and  forage  far  west  of  the  proposed  sale  area  and  in  the  Chirikov  Basin, 
and  are  unlikely  to  be  affected  by  oilspills  that  occur  in  the  sale  area  or  at 
the  potential  tanker  facility  at  Cape  Nome.  For  the  approximate  24  million 
waterfowl  and  sea  birds  that  occur  in  Norton  Sound,  the  greatest  risks  would 
come  from  oilspills  that  may  reach  the  intertidal  habitats  of  the  Yukon  River 
Delta.  Should  a  major  oilspill  impact  the  delta,  moderate  to  severe  local 
impacts  to  sea  bird  populations  are  likely  to  occur.  If  a  large  oilspill 
contaminated  a  large  portion  of  the  Yukon  River  Delta  intertidal  area,  signi¬ 
ficant  regional  impacts  to  waterfowl  and  shore  birds  could  occur.  The  oil¬ 
spill  risk  analysis  (Sec.  IV. A. 4.)  indicates  the  probability  of  this  occurring 
is  unlikely  for  the  proposal.  Should  a  spill  contact  the  Yukon  River  Delta, 
cleanup  of  the  spilled  oil  may  be  impractical  and  its  natural  persistence  and 
effect  on  resident  birds  and  fish  may  last  many  years. 

Coastal  areas  of  Norton  Sound  occupied  seasonally  by  spotted  seals,  walrus, 
and  ringed  seals  are  at  low  level  of  risk  to  potential  oilspills.  Marine 
mammal  coastal  habitats  under  greatest  risk  of  contact  are  the  eastern  coast 
of  St.  Lawrence  Island  and  the  Anuk  Islands.  The  relatively  high  probability 
of  oilspills  moving  into  offshore  areas  immediately  west  of  the  proposed  sale 
area  suggests  that  if  spills  occurred  during  periods  of  peak  spring  and  fall 
migrations,  substantial  adverse  effects  on  populations  of  walrus,  bearded 
seal,  spotted  seal,  and  beluga  whale  are  possible,  but  unlikely,  given  the 
assumed  rate  of  oilspills  associated  with  the  proposed  sale  area. 

Endangered  whale  species  could  be  adversely  affected  by  disturbance,  espe¬ 
cially  those  species  with  low  tolerance  to  human  activity  such  as  the  bowhead 
whales.  Temporary  avoidance  of  offshore  areas  could  also  be  expected  of  gray 
whales.  Benthic  food  resources  used  by  gray  whales  could  be  significantly 
altered  resulting  from  oilspills.  (See  Sec.  IV.B.2.e.)  Significant  direct 
impacts  due  to  oilspills  on  peregrine  falcons  are  unlikely. 

The  cumulative  effects  which  could  result  from  the  proposed  action  and  other 
major  projects  (Sec.  IV. A. 8.)  would  be  similar  to  the  impacts  which  have  been 
previously  described,  but  more  extensive  to  the  Yukon  River  Delta.  The  pro¬ 
posed  state  lease  sale  and  the  Calista  Corportion  lease  sale  areas  immediately 
adjacent  to  the  Yukon  River  Delta  would  significantly  increase  potential 
impacts  if  this  area  were  leased  for  oil  and  gas  development.  If  the  raiti- 
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gating  measure  "Area  of  Special  Concern”  described  in  Section  II.B.l.c.  were 
applied  to  all  leasing  activities  in  this  area,  the  potential  cumulative 
effects  would  be  significantly  reduced. 

2.  Alternative  II  -  No  Sale: 

a*  Description  of  the  Alternative:  This  alternative  is  one 
which  removes  the  total  area  for  proposed  leasing  from  further  consideration. 


b*  Summary  of  Probable  Impacts:  Impacts  described  in  the 
proposal  will  be  eliminated.  The  cancellation  of  proposed  sale  57  could 
reduce  future  OCS  oil  and  gas  production,  perpetuate  the  trend  toward  in¬ 
creased  imports  of  oil  and  gas,  and  add  to  a  national  need  to  develop  alterna¬ 
tive  energy  sources  to  reduce  the  impacts  from  such  cancellation  (Table 
II.B.2.b.-l) . 

Recent  surpluses  of  high  sulpher,  low  gravity  Alaskan  crude  oil  in  southern 
California  are  short-term  until  permanent  transportation  systems  are  in  place 
to  move  the  crude  to  inland  markets,  or  until  the  system  adjusts  fully  to 
shipping  the  crude  to  the  Gulf  of  Mexico  coast.  The  oil  and  gas  that  could 
become  available  from  the  proposal  over  the  next  25-year  period  could  add  to 
national  domestic  production.  If  this  proposal  is  cancelled,  an  additive 
impact  of  greater  oil  and  gas  deficits  resulting  in  increased  imports  can  be 
expected. 

The  Department  of  the  Interior's  FEIS  for  OCS  lease  sale  48,  Southern 
California,  (Sec.  VIII. D.)  and  the  FEIS  for  the  proposed  5-year  OCS  oil  and 
gas  lease  sale  schedule  (Fig.  I.E.-l)  contain  a  discussion  of  trends  in  al¬ 
ternative  energy  sources. 

The  future  U.S.  energy  source  mix  will  depend  on  a  multiplicity  of  factors, 
among  them  the  identification  of  resources,  research  and  development  efforts, 
development  of  technology,  rate  of  economic  growth,  the  economic  climate, 
changes  in  lifestyle  and  priorities,  capital  investment  decisions,  energy 
prices,  world  oil  prices,  environmental  quality  priorities,  government  poli¬ 
cies,  and  availability  of  imports. 

The  acceptability  of  oil  and  gas  imports  as  an  alternative  is  diminished  by: 

The  security  risks  inherent  in  placing  reliance  for  essential  energy 
supplies  on  sources  which  have  demonstrated  themselves  to  be  politi¬ 
cally  unstable  and  prone  to  use  interruption  of  petroleum  supplies 
as  a  way  to  exert  economic  and  political  pressure  on  their  cus¬ 
tomers  . 

The  aggravation  of  unfavorable  international  trade  and  payments 
balances  which  would  accompany  substantial  increases  in  oil  and  gas 
imports . 

Apparent  high  costs  of  liquefying  and  transporting  natural  gas, 
other  than  overland  by  pipeline. 

Impacts  could  occur  as  a  result  of  development  of  alternative  energy  sources . 
Refer  to  the  FEIS  for  the  proposed  5-year  oil  and  gas  lease  sale  schedule,  and 
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the  FEIS  for  OCS  sale  55,  Eastern  Gulf  of  Alaska  (DOI,  1980)  for  general 
discussions  of  potential  impacts  associated  with  the  development  of  alterna¬ 
tive  energy  sources. 

Cancellation  of  the  proposed  Federal  offshore  oil  and  gas  lease  sale  in  Norton 
Sound  may  not  eliminate  effects  on  the  biological  resources  of  the  Yukon  River 
Delta,  due  to  the  State  of  Alaska's  proposed  lease  sale  within  3  miles  of  the 
delta,  and  Calista  Corporation  oil  and  gas  leasing  in  the  delta. 

3 .  Alternative  III  -  Delay  the  Sale; 

a.  Description  of  the  Alternative:  This  alternative  would 
delay  the  start  of  the  proposal  as  previously  described  in  Section  II.B.l.a. 
for  a  3-year  period.  (Refer  to  Sections  I.F.,  V.B.,  and  Appendix  H  for  dis¬ 
cussions  of  the  delay  times  suggested  in  the  scoping  process.)  The  impacts 
associated  with  this  alternative  are  not  necessarily  avoided,  but  are  delayed, 
and  may  be  reduced  to  some  extent  by  future  changes  that  might  occur  to  im¬ 
prove  the  environmental  controls  applied  to  this  action.  The  nature  and 
extent  of  such  controls  are  unknown. 

b.  Summary  of  Probable  Impacts:  Impacts  of  the  delay  of  sale 
alternative  are  similar  to  those  of  the  proposal;  delayed  but  not  avoided.  A 
delay  would,  however,  provide  additional  time  for  ongoing  research  to  obtain 
additional  data  useful  in  improving  the  accuracy  and  precision  of  impact 
prediction.  The  delay  would  also  provide  additional  time  for  planning  and 
preparation  for  community  impacts  associated  with  the  proposed  lease  sale. 

4.  Alternative  IV  -  Northern  Deletion:  Modification  of  the  pro¬ 
posal  by  the  deletion  of  121  blocks  located  in  the  northern  portion  of  the 
proposed  sale  area. 

a.  Description  of  the  Alternative:  This  alternative  involves 
the  leasing  of  308  blocks  within  Norton  Sound  (Fig.  II.B.4.a.-l) .  The  blocks 
suggested  for  leasing  under  this  alternative  comprise  an  area  of  about  709,632 
hectares  (1,753,500  acres).  The  blocks  are  located  approximately  14  to  99 
kilometers  (9  to  62  mi)  offshore  in  water  depths  of  5  to  27  meters  (16  to  89 
ft).  See  Appendix  A  for  size,  distance  from  shore,  and  water  depth  of  each 
individual  block. 

According  to  known  geophysical  data,  the  Geological  Survey,  based  on  unrisked 
statistical  estimates,  projects  that  the  308  blocks  offered  in  this  alterna¬ 
tive  may  contain  commercial  resources  amounting  to  260  MMbbls  of  oil  and  1.6 
tcf  of  natural  gas.  The  deletion  of  the  northern  blocks  would  result  in  a 
reduction  of  the  estimated  recoverable  resources  by  some  220  MMbbls  of  oil  and 
410  bcf  of  gas  from  that  of  the  proposal. 

Exploration  is  hypothesized  to  begin  in  1983  and  continue  through  1987  with  a 
total  of  30  exploration  and  delineation  wells  drilled.  No  more  than  4  rigs 
will  be  assumed  to  be  in  operation  during  any  year  of  the  exploratory  period. 

Should  recoverable  hydrocarbons  be  located,  pipeline  construction  could  begin 
in  1987  and  end  in  1988  with  about  267  kilometers  (166  mi)  of  parallel  oil  and 
gas  pipeline  in  place  (267  kms  for  each  pipeline  system).  All  pipe  in  place 
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Figure  II.B.4.a.  -1 
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is  expected  to  be  laid  under  water,  except  for  the  final  few  kilometers.  The 
pipelines  are  expected  to  landfall  at  a  terminal  processing  complex  located 

near  Cape  Nome. 

Oil  and  gas  production  could  begin  by  1988.  By  that  year,  3  production  plat¬ 
forms  would  be  in  place.  By  1991,  some  103  production  and  service  wells  would 
be  drilled.  Oil  production  would  cease  in  2008  (26  years  after  the  sale  date) 
with  gas  production  ending  in  2019  (37  years  after  the  sale  date). 

The  exploratory,  developmental,  and  transportation  infrastructure  scenario 
hypothesized  to  develop  the  resources  for  this  alternative  is  not  signifi¬ 
cantly  different  from  that  of  the  proposed  action.  For  a  brief  discussion, 
refer  to  Sections  II. A.  and  IV.A.l.  through  3.  An  expanded  treatment  of  this 
subject  is  contained  in  Alaska  OCS  Technical  Paper  No.  1. 

b.  Summary  of  Probable  Impacts:  The  probable  impacts  are 
based  on  the  assumption  that  260  million  barrels  of  oil  would  be  discovered. 
According  to  USGS  for  this  amount  of  oil,  1.50  or  about  2  oilspills  greater 
than  1000  barrels  could  be  expected  over  the  19-year  production  life  of  the 
oil  field.  This  represents  a  46  percent  decrease  in  the  number  of  oilspills 
over  that  of  the  proposal,  and  a  46  percent  decrease  in  the  expected  produc¬ 
tion  of  recoverable  resources  (Table  IV. A. 4.-1).  Potential  risk  to  land 
segments  would  be  reduced  about  40  percent. 

The  deletion  of  the  northern  blocks  would  lower  the  sociocultural  impacts 
discussed  in  the  proposal  moderately  because  of  those  blocks  that  would  be 
deleted  close  to  Nome.  This  deletion  does  not  affect  the  potential  location 
of  an  enclave  at  Cape  Nome  and  the  associated  impacts . 

Population  projections  over  the  expected  life  of  the  field  would  be  modified 
significantly,  requiring  fewer  additional  new  houses.  Inflated  housing  costs 
and  probable  inabiltiy  to  provide  public  utilities  to  many  new  housing  units 
could  be  expected  with  this  alternative.  Without  additional  state  or  Federal 
aid,  Nome  would  probably  not  be  able  to  finance  the  increased  public  services 

demanded . 

Deletion  of  the  northern  blocks  would  result  in  a  moderate  reduction  in  risk 
to  commercial  fishery  resources.  Potential  subsistence  fishing  impacts  would 
be  moderated  slightly,  but  still  remain  high  with  this  alternative. 

There  would  be  a  noticeable  reduction  in  risk  to  sea  birds  and  their  foraging 
habitat  of  the  Bluff  and  adjacent  colonies  during  the  summer.  Sledge  Island 
sea  bird  foraging  shows  a  substantial  reduction  in  potential  risk  from  a 
possible  oilspill;  however,  most  of  the  risks  to  the  targets  come  from  the 
possible  tanker  facility  pipelines  to  Cape  Nome  which  are  similar  to  the 
proposal . 

The  overall  impacts  on  marine  mammals  and  endangered  species  would  probably 
not  be  significantly  different  from  those  associated  with  the  proposal. 

The  cumulative  effects  which  could  result  from  this  alternative  and  other 
major  impacts  (Sec.  IV. A. 8.)  would  be  similar  in  nature  to,  but  more  extensive 
than,  the  impacts  which  have  been  described  above,  but  would  be  less  than  the 

proposal . 
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5.  Alternative  V  -  Eastern  Deletion:  Modification  of  the  proposed 
sale  area  by  the  deletion  of  181  blocks  located  in  the  eastern  portion  of 
Norton  Sound. 


a.  Description  of  the  Alternative:  This  alternative  involves 
the  leasing  of  248  blocks  located  entirely  within  Norton  Sound  (Fig. 
II , B . 5 . a . -1) .  The  blocks  suggested  for  leasing  under  this  alternative  com¬ 
prise  an  area  of  about  571,392  hectares  (1,411,910  acres).  The  blocks  are 
located  approximately  27  to  99  kilometers  (17  to  61.5  mi)  offshore  in  water 
depths  of  8  to  27  meters  (26  to  88.5  ft).  See  Appendix  A  for  size,  distance 
from  shore,  and  water  depth  for  each  block. 

According  to  the  known  geophysical  data,  Geological  Survey,  based  on  unrisked 
statistical  estimates,  projects  that  the  248  blocks  offered  in  this  alterna¬ 
tive  may  contain  commercial  resources  amounting  to  90  MMbbls  of  oil  and  1.560 
tcf  of  natural  gas.  The  deletion  of  eastern  blocks  would  result  in  reducing 
the  estimated  recoverable  resources  by  some  390  MMbbls  of  oil  and  440  bcf  of 
gas  below  those  of  the  proposal. 

Exploration  is  hypothesized  to  begin  in  1983  and  continue  through  1987  with  a 
total  of  25  exploration  and  delineation  wells  drilled.  No  more  than  3  dril¬ 
ling  rigs  would  be  assumed  to  be  working  during  any  year  of  the  exploratory 
period . 

Pipeline  construction  would  begin  in  1987  and  end  in  1988.  One  oil  and  one 
gas  pipeline  system  would  be  in  place.  The  pipelines  would  be  constructed 
parallel  to  each  other  and  should  equal  some  232  kilometers  (144  mi)  each. 
The  entire  length  of  the  system,  save  for  the  final  few  kilometers,  is  ex¬ 
pected  to  be  laid  under  water.  The  pipelines  are  expected  to  landfall  at  a 
processing/terminal  complex  near  Cape  Nome  where  upon  the  hydrocarbons  would 
be  treated  and  stored  for  shipment  to  market.  However,  given  the  resource  for 
this  alternative,  it  may  be  more  realistic  to  assume  a  scenario  in  which 
produced  hydrocarbons  could  be  processed  and  loaded  offshore  from  large  steel 
gravity  platforms  or  artificial  islands  (see  Section  II.A.). 

Oil  and  gas  production  could  begin  in  1988,  with  two  production  platforms 
installed.  By  1991,  some  51  production  and  service  wells  would  be  drilled. 
Oil  production  would  cease  in  2007  (25  years  after  the  sale  date),  with  gas 
production  terminating  by  2019  (37  years  after  the  sale  date). 

The  exploratory,  developmental,  and  transportation  infrastructure  scenario 
hypothesized  to  develop  the  resources  for  this  alternative  is  not  signifi¬ 
cantly  different  from  that  of  the  proposed  action.  For  a  brief  discussion, 
refer  to  Sections  II.A.  and  IV.A.l.  through  3.  An  expanded  treatment  of  this 
issue  is  contained  in  Alaska  0CS  Technical  Paper  No.  1. 

b.  Summary  of  Probable  Impacts:  The  probable  impacts  are 
based  on  the  assumption  that  90  MMbbls  of  oil  would  be  discovered.  For  this 
amount  of  oil,  0.56  or  about  1  oilspill  greater  than  1000  barrels  could  be 
expected  over  the  20-year  production  life  of  the  oil  field.  This  represents 
an  80  percent  decrease  in  the  expected  number  of  oilspills  greater  than  1000 
barrels  from  that  of  the  proposal,  and  an  80  percent  decrease  in  expected 
resource  recovery  (Table  IV. A. 4.-1).  Potential  risks  to  land  segments  would 
be  reduced  about  90  percent. 
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This  alternative  reduces  by  over  50  percent  the  levels  of  peak  population 
impacts  projected  under  the  proposal.  It  also  reduces  the  duration  of  the 
peak  employment  period  from  7  to  5  years.  Since  offshore  loading  of  oil  and 
gas  are  assumed  for  this  alternative,  the  anticipated  onshore  impacts  such  as 
facility  siting  and  population  under  the  proposal  would  be  significantly 
reduced.  Since  all  OCS  support  could  be  totally  or  substantially  enclaved 
offshore,  only  the  Nome  airport  and  other  transportation  points  would  be  the 
major  point  of  interaction  with  local  populations.  The  impacts  on  the  Nome 
population  would  be  almost  completely  eliminated  with  this  alternative. 

Potential  impacts  to  birds  and  their  habitat  along  the  Seward  Peninsula  and 
Yukon  River  Delta,  could  be  substantially  reduced  with  this  alternative  com¬ 
pared  to  the  proposal.  Similar  reduction  in  potential  impacts  could  be  ex¬ 
pected  for  marine  mammals  and  endangered  species  frequenting  offshore  environ¬ 
ments  of  Norton  Sound  and  the  northern  Bering  Sea,  as  well  as  walrus  habitats 
along  eastern  St.  Lawrence  Island.  Due  to  the  reduced  level  of  activities 
associated  with  this  alternative,  overall  disturbance  and  potential  impacts 
would  be  reduced,  especially  in  inner  Norton  Sound. 

Cumulative  effects  which  would  result  from  this  alternative  and  other  major 
projects  (Sec.  IV. A. 8.)  would  be  similar  to,  but  more  extensive  than,  the 
impacts  which  have  been  described  above,  but  would  be  significantly  less  than 
the  proposal  because  of  the  expected  reduced  resource  recovery  and  offshore 
loading . 


6.  Alternative  VI  -  Southern  Deletion:  Modification  of  the  pro¬ 
posed  sale  area  by  the  deletion  of  157  blocks  in  the  southern  portion  of 
Norton  Sound. 


a.  Description  of  the  Alternative:  The  alternative  involves 
the  leasing  of  272  blocks  located  entirely  within  Norton  Sound  (Fig. 
II.B.6.a.-l) .  The  blocks  suggested  for  leasing  under  this  alternative  com¬ 
prise  an  area  of  about  626,688  hectares  (1,548,546  acres).  The  blocks  are 
located  approximately  34  to  88  kilometers  (21  to  55  mi)  offshore  in  water 
depths  of  11  to  25  meters  (36  to  82  ft).  See  Appendix  A  for  size,  distance 
from  shore,  and  water  depth  for  each  block. 

Acccording  to  known  geophysical  data,  Geological  Survey,  based  on  unrisked 
statistical  estimates,  projects  that  the  272  blocks  offered  in  this  alterna¬ 
tive  may  contain  commercial  resources  amounting  to  480  MMbbls  of  oil  and  1.740 
tcf  of  gas.  Deletion  of  the  southern  blocks  would  result  in  no  reduction  in 
estimated  recoverable  oil  resources,  but  a  260  bcf  reduction  in  natural  gas 
reserves  from  that  of  the  proposed  action. 

Exploration  is  hypothesized  to  begin  in  1983,  continuing  through  1987,  with  a 
total  of  45  exploration  and  delineation  wells  drilled.  No  more  than  5  rigs 
would  be  assumed  to  be  in  operation  during  any  year  of  the  exploratory  period. 

Pipeline  construction  would  begin  in  1987  and  end  in  1988.  One  oil  and  one 
gas  pipeline  would  be  in  place.  The  pipelines  would  be  constructed  parallel 
to  each  other  and  should  equal  232  kilometers  (162  mi)  each.  The  entire 
length  of  the  systems,  save  for  the  final  few  kilometers,  is  expected  to  be 
laid  under  water.  The  pipelines  would  be  expected  to  landfall  at  a  terminal/ 
processing  facility  located  near  Cape  Nome.  At  that  point,  the  hydrocarbons 
would  be  treated,  stored,  and  eventually  transported  to  market. 
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Oil  and  gas  production  could  begin  in  1988.  By  that  year,  7  production  plat¬ 
forms  could  be  installed.  By  1991,  some  168  production  and  service  wells  may 
be  drilled.  Oil  production  is  expected  to  cease  by  2008  (26  years  after  the 
sale  date),  while  gas  production  should  continue  to  2019  (37  years  after  the 
sale  date). 

The  exploratory,  developmental,  and  transportation  infrastructure  scenario 
hypothesized  to  develop  the  resources  for  this  alternative  is  not  signifi¬ 
cantly  different  from  that  of  the  proposed  action.  For  a  brief  discussion, 
refer  to  Sections  II. A.  and  IV.A.l.  through  3.  An  expanded  treatment  of  this 
issue  is  contained  in  Alaska  OCS  Technical  Paper  No.  1. 

b.  Summary  of  Probable  Impacts:  The  probable  impacts  are 
based  on  the  assumption  that  gas  could  be  discovered  and  that  oil  is  not  going 
to  be  discovered  in  the  deleted  blocks,  consequently,  the  resource  estimate 
for  this  alternative  is  the  same  as  the  proposal,  according  to  USGS.  In  this 
case,  the  expected  number  of  spills  and  expected  potential  impacts  from  oil- 
spills  are  the  same  as  the  proposal.  If  commercial  quantities  of  oil  are 
located  in  the  southern  blocks,  it  would  pose  significant  potential  impacts  to 
the  Yukon  Delta.  Therefore,  this  alternative  significantly  reduces  potential 
impacts  to  the  Yukon  Delta  region. 

Cumulative  effects  which  would  result  from  this  alternative  and  other  major 
projects  (Sec.  IV. A. 8.)  would  be  similar  to  the  cumulative  impacts  from  the 
proposal  because  the  oil  resource  estimates  are  the  same  (Sec.  II.B.l.e.). 

C .  Comparative  Analysis  of  Alternatives  and  Impacts 

This  discussion  deals  with  the  most  significant  differences  and  similarities 
among  impacts  and  alternatives  in  comparison  with  the  proposed  action  (Alter¬ 
native  I).  Refer  to  Section  II.B.l.e.  for  a  summary  of  impacts  that  could 
result  from  the  proposed  action. 

Alternative  II  (no  sale)  would  eliminate  those  impacts  described  in  the  pro¬ 
posal.  The  cancellation  of  proposed  sale  57  could  pose  potentially  adverse 
impacts  on  the  national  economy  by  continuing  increased  dependence  on  imported 
oil  and  gas.  Impacts  could  occur  as  a  result  of  development  of  alternative 
energy  sources.  Refer  to  the  FEIS  for  the  proposed  5-year  oil  and  gas  lease 
sale  schedule  and  the  FEIS  for  OCS  sale  55,  Eastern  Gulf  of  Alaska  (DOI ,  1980) 
for  a  general  discussion  of  the  potential  impacts  that  could  result  from 
various  alternative  energy  sources.  Alternative  II  would  also  eliminate  any 
adverse  impacts  attributable  to  the  proposal. 

Alternative  III  (delay  the  sale)  would  delay  potential  impacts  of  the  pro¬ 
posal,  but  would  not  avoid  them.  A  reduction  in  biological  and  social  impacts 
by  some  unquantifiable  degree  could  be  achieved  if  the  delay  were  used  to 
strategically  plan  for  community  impacts  on  the  Nome  area  and  to  fill  biologi¬ 
cal  data  gaps,  especially  with  regard  to  birds  and  marine  mammals.  These 
studies  could  help  to  better  understand  potential  impacts  on  the  biological 
resources  of  Norton  Sound  and  could  provide  more  information  so  that  potential 
impacts  could  be  more  effectively  mitigated. 

Alternative  IV  would  delete  121  blocks  from  the  proposed  sale  area  in  the 
northern  portion  of  Norton  Sound.  This  alternative  would  not  significantly 
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reduce  major  potential  impacts  on  the  human  and  biological  resources  of  the 
Sound.  Some  reductions  in  potential  risk  from  oilspills  could  be  expected  for 
the  northern  coast  of  Norton  Sound,  although  these  areas  are  only  of  low 
potential  impact  with  the  proposed  leasing  plan.  The  major  reduction  in 
potential  risk  due  to  an  oilspill  would  be  to  the  eastern  coast  of  St. 
Lawrence  Island,  which  would  be  reduced  from  a  high  to  moderate  level  of 
potential  impact.  The  deletion  of  the  northern  blocks  would  lower  the  socio¬ 
cultural  impacts  moderately,  but  would  not  affect  the  location  of  an  enclave 
at  Cape  Nome  and  the  associated  impacts.  Commercial  fisheries  resources  and 
potential  subsistence  fishing  impacts  would  be  moderately  reduced  as  a  result 
of  this  action.  There  would  be  a  noticeable  reduction  in  risks  to  some  sea 
birds  and  their  foraging  habitats;  however,  most  of  the  risks  come  from  the 
potential  tanker  facility  pipelines  to  Cape  Nome  which  are  similar  to  the 
proposal.  The  overall  potential  impacts  to  marine  mammals  and  endangered 
species  would  probably  not  be  significantly  different  from  those  associated 
with  the  proposal. 

Alternative  V  would  delete  181  blocks  in  the  eastern  half  of  the  proposed  sale 
area.  This  alternative  would  significantly  reduce  major  potential  impacts  on 
the  human  and  biological  resources  of  the  Norton  Sound  area.  Given  the  signi¬ 
ficantly  reduced  resource  estimates,  offshore  loading  of  oil  and  gas  are 
assumed  for  this  alternative.  Since  all  OCS  support  would  be  totally  or 
substantially  enclave,  offshore  major  impacts  on  local  population  would  be 
significantly  reduced.  Some  potential  reductions  in  risk  from  oilspills  could 
be  expected  within  Norton  Sound,  and  would  be  expected  primarily  to  occur  for 
the  northern  coast  of  Norton  Sound,  as  well  as  portions  of  the  Yukon  Delta  and 
Stuart  Island;  however,  these  areas  are  of  a  low  potential  risk  even  with  the 
proposed  action.  The  eastern  coast  of  St.  Lawrence  Island  would  be  signifi¬ 
cantly  reduced  in  potential  risk  to  an  oilspill  from  a  high  to  a  low  potential 
risk  factor.  Significant  reduction  in  potential  risk  to  birds  and  their 
habitats  along  the  Seward  Peninsula  and  Yukon  River  Delta  would  be  expected 
with  this  alternative.  Similar  reductions  in  the  potential  impacts  could  be 
expected  for  marine  mammals  and  endangered  species.  Overall  disturbance  and 
potential  impacts  could  be  significantly  reduced,  especially  in  the  inner 
Norton  Sound  area,  due  to  the  reduced  level  of  activities  associated  with  this 
alternative . 

Alternative  VI  would  delete  157  blocks  in  the  southern  part  of  the  proposed 
lease  sale  area.  According  to  USGS  resource  estimates,  no  oil  is  expected  to 
be  found  in  these  deleted  blocks.  In  keeping  with  this  assumption,  the  ex¬ 
pected  number  of  oilspills  and  the  potential  impacts  from  oilspills  would  be 
the  same  as  for  the  proposal. 
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III.  DESCRIPTION  OF  THE  AFFECTED  ENVIRONMENT 


A.  Physical  Considerations 

1.  Environmental  Geology  and  Ice  Hazards:  The  following  descrip¬ 
tion  is  based  on  a  grouping  of  the  various  potential  hazards  in  terms  of  the 
degree  of  concern  expressed  during  the  scoping  process  for  sale  57  and  in  the 
Norton  Sound  Synthesis  Meeting  held  in  Anchorage,  Alaska,  on  October  28-30, 
1980.  (The  synthesis  meeting  is  a  forum  in  which  principal  investigators  from 
the  OCSEA  Program  meet  with  members  of  the  Alaska  OCS  Office,  as  well  as 
others,  to  discuss  the  ongoing  OCSEAP  research  which  is  funded  by  BLM,  and  the 
available  data  pertaining  to  an  offshore  area  such  as  Norton  Sound.) 

The  hazards  shown  in  Table  III.A.l.-l  were  considered  from  three  perspectives: 
the  degree  of  potential  hazard  without  mitigation  by  engineering  design,  the 
capability  for  engineering  to  design  for  the  potential  hazards,  and  the  extent 
to  which  additional  data  would  be  necessary  to  facilitate  such  engineering 
designs.  The  concept  of  mitigating  potential  natural  hazards  by  engineering 
design  is  in  compliance  with  the  BAST  principle  required  by  USGS  Operating 
Orders  for  OCS  oil  and  gas  activities.  BAST  is  an  acronym  for  best  available 
and  safest  technology.  The  ranking  listed  below  is  in  terms  of  the  cumulative 
degree  of  concern  without  respect  to  mitigation  by  engineering  design.  The 
degree  of  mitigation  by  engineering  design  and  appropriate  data  gaps  will  be 
discussed  in  Section  IV. A. 7.  under  Constraints  on  Oil  and  Gas  Activities. 

Ranking  by  degree  of  concern: 

Major  Concern 


a . 

Ice  forces 

b. 

Faults 

c . 

Thermogenic  gas 

d. 

Earthquakes  and  seismicity 

e . 

Storm  surges 

Moderate 

Concern 

f . 

Current  scouring 

8- 

Wind  and  waves 

h. 

Biogenic  gas 

i . 

Liquefaction  of  sediments 

Negligible  Concern 

j .  Sea  bed  sediment  transport 
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Table  III.A.1.-1 


ICE  FORCES 


FAULTING 


THERMOGENIC  GAS 


SEISMICITY 

(EARTHQUAKES) 


STORM  SURGE 


CURRENT  SCOUR 


WIND/WAVE 


BIOGENIC  GAS 


LIQUEFACTION 


SHEET  FLOW 


ICE  GOUGING 


COASTAL  EROSION 


PERMAFROST 


SAND  WAVES 


SEDIMENT 

SENSITIVITY 


SUPERSTRUCTURE 

ICING 
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SEVERITY  OF  HAZARD 

N—  Not  a  hazard 

L  —  Low 

M  —  Moderate 

H  —  High 

NK  —  Not  known 


TECHNOLOGY  (lower  right) 
0  —  Exists  now 

1  —  Will  be  available 

within  5  years 

2  —  Will  be  available 

in  5  to  10  years 


NEED  FOR  ADDITIONAL  DATA(  upper  left  ) 

0  —  No  further  field  data  needed 

1  —  Additional  field  data  needed  but  not  critical 

prior  to  lease  sale 

2  —  Additional  field  data  needed  and  critical 

to  lease  sale 


k.  Ice  scouring 

l.  Coastal  erosion 

m.  Permafrost 

n.  Sand  waves 

The  following  will  describe  only  those  natural  hazards  which  were  identified 
in  the  Norton  Sound  Synthesis  Meeting  as  having  a  potentially  moderate  or  high 
hazard  prior  to  mitigation  by  engineering  design  and/or  compliance  with  exist¬ 
ing  Federal  regulations.  The  sequence  of  the  items  discussed  also  corresponds 
to  an  overall  ranking  as  previously  noted. 

a.  Ice  Forces:  The  following  is  a  brief  description  of  the 
various  ice  formations  within  Norton  Sound.  These  zones  according  to  Stringer 
(1980)  as  shown  in  Figures  III.A.l.-l  and  III. A. 1.-2  are:  (1)  stable  fast  ice 
areas,  (2)  flaw  lead  areas,  (3)  nearshore  pack  ice  area,  (4)  flaw  lead  and  ice 
pressure  area,  (5)  persistent  polynyas,  (6)  ice  growth  and  compaction  areas, 
(7)  Norton  Sound  pack  ice,  (8)  dynamic  ice  areas,  and  (9)  potential  grounded 
ridge  area.  To  this  list,  the  Bering  Sea  pack  ice  moving  predominantly  south¬ 
ward  from  the  Bering  Strait,  but  occasionally  in  the  reverse  from  south  to 
north,  forms  a  major  area  of  ice  forces  to  the  west  of  the  mouth  of  Norton 
Sound . 

Stable  Fast  Ice:  The  stable  fast  ice  as  shown  in  Figure  III.A.l.-l  forms  a 
broad  band  along  the  southern  perimeter  of  Norton  Sound,  but  a  relatively 
narrow  band  along  the  northern  coast.  Stable  fast  ice  is  annual  ice  which  is 
generally  anchored  to  a  shoreline  and  to  the  sea  bed  in  water  depths  less  than 
2  meters.  Tidal  fluctuations  and  occasional  storm  surges  can  cause  cracks, 
ice  pile  ups  near  the  edge  of  the  fast  ice,  and  ice  push  on  the  shoreline. 
Ice  pile  ups,  override,  and  ice  push  are  most  likely  to  occur  during  the 
formation  of  the  shore  fast  ice  from  November  through  January  and  again  during 
spring  breakup  in  April  and  May. 

Flaw  Lead  Areas:  Flaw  lead  areas  occur  in  those  situations  in  which  the  edge 
of  the  fast  ice  significantly  varies  in  its  location.  These  are  in  effect 
narrow  leads  or  cracks  with  open  water  between  the  fast  ice  edge  and  moving 
pack  ice.  Such  leads  can  frequently  open  and  close  and  indicate  a  transition 
area  in  terms  of  the  stability  of  the  ice. 

Nearshore  Pack  Ice  Area:  Nearshore  pack  ice  occurs  in  those  areas  with  water 
depths  between  10  to  25  meters  and  in  close  proximity  to  the  fast  ice  edge. 
Nearshore  pack  ice  can  sporadically  close  a  flaw  lead  and  attach  itself  tem¬ 
porarily  to  the  fast  ice  edge.  Since  the  nearshore  pack  ice  is  moving  and 
often  closes  flaw  leads,  thereby  coming  in  physical  contact  with  the  edge  of 
the  fast  ice,  pressure  ridges  can  form.  On  the  basis  of  recent  evidence  by 
Stringer  (1980),  the  average  speed  of  moving  pack  ice  within  Norton  Sound  is 
approximately  0.076  knots  and  the  maximum  speed  measured  thus  far  from  satel¬ 
lite  studies  is  0.27  knots.  In  contrast,  Bering  Sea  ice  moving  southward  from 
the  Bering  Strait  past  the  Norton  Sound  Bight  averages  0.3  knots  with  maximum 
speeds  of  about  1.0  knot. 
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Figure  III. A. 1—1 


Figure  III.  A.  1.-2 


Source:  Nelson  ,  1980 
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Flaw  Lead  and  Pressure  Area:  The  flaw  lead  and  ice  pressure  area  is  another 
transition  zone  of  dynamic  interaction  between  the  nearshore  pack  ice  and  the 
edge  of  the  fast  ice.  Pack  ice  interacts  with  grounded  or  bottom  fast  ice 
near  the  entrance  to  Norton  Sound  and  on  the  northern  side  of  Nunivak  Island. 
The  key  ice  features  found  to  occur  in  this  zone  are  grounded  pressure  ridges, 
rubble  piles,  and  flaw  leads  working  the  edge  of  the  fast  ice. 

Persistent  Polynyas:  A  number  of  areas  as  shown  in  Figure  III.A.l.-l  indicate 
zones  of  persistent  polynyas  in  areas  of  newly  forming  ice.  Newly  forming  ice 
is  normally  quite  thin.  Typical  wind  patterns  in  these  areas  tend  to  move  the 
newly  formed  ice  seaward  towards  the  Bering  Sea.  As  a  result,  areas  of  open 
water  are  formed  offshore  from  the  shore  fast  ice. 

Ice  Growth  and  Compaction  Areas:  Zone  5  in  Figure  III.A.l.-l  indicates  areas 
of  newly  formed  ice  closest  to  areas  of  persistent  polynyas.  The  ice  in  this 
zone  moves  seaward  towards  the  Bering  Sea  and  tends  to  raft  and  pile  up. 
Zone  5  generally  occurs  in  areas  with  water  depths  greater  than  or  equal  to 
20  meters.  Ice  in  this  zone  is  compacting  and  growing  in  thickness. 

Norton  Sound  Pack  Ice:  This  zone  of  ice  occurs  primarily  in  the  central 
region  of  Norton  Sound  and  varies  in  thickness  from  0.1  to  0.7  meters.  Water 
depths  in  this  zone  are  predominantly  greater  than  15  meters;  the  remainder  is 
greater  than  20  meters.  The  surface  of  the  ice  in  this  zone  is  constantly 
being  broken  into  pans  of  ice  which  keep  moving  at  average  speeds  of  0.076 
knots.  Large  leads  also  often  occur  in  this  zone. 

Bering  Sea  Oceanic  Ice:  McNutt  (1980)  indicates  that  Bering  Sea  ice  is  quite 
mobile  and  flows  predominantly  from  the  Bering  Strait  towards  the  southern 
Bering  Sea.  This  ice  can  be  completely  replaced  from  three  to  ten  times  in 
any  given  ice  season.  The  sea  ice  itself  consists  of  a  mixture  of  multi-year 
floes  with  annual  ice.  As  a  collective  canopy  of  ice,  it  rarely  covers  the 
northern  Bering  as  a  solid  sheet  of  ice.  Stringer  (1980)  has  indicated  a 
maximum  speed  of  about  1  knot  for  this  Bering  Sea  ice.  The  Bering  Sea  pack 
ice  generally  moves  from  north  to  south  past  the  Norton  Sound  Bight  at  speeds 
up  to  four  times  that  of  ice  floes  within  Norton  Sound.  Under  certain  con¬ 
ditions,  Bering  Sea  ice  can  enter  Norton  Sound. 

Stringer  (1980)  has  shown  that  Bering  Sea  ice  moves  into  Norton  Sound  when  its 
heading  is  between  20°  and  160°.  When  Bering  Sea  ice  has  a  heading  of  160°  to 
170°,  gyres  can  be  formed  at  or  in  the  entrance  to  Norton  Sound.  When  the 
heading  of  Bering  Sea  ice  is  from  170°  to  20°,  then  ice  within  Norton  Sound 
tends  to  move  out  into  the  Bering  Sea. 

Again,  on  the  basis  of  recent  work  by  Stringer  and  Hufford  (1980),  it  appears 
that  the  occurrence  of  a  decreasing  positive  atmospheric  pressure  gradient 
between  Nome  and  Barrow,  Alaska,  is  the  causal  mechanism  for  either  the  move¬ 
ment  of  Bering  Sea  ice  into  Norton  Sound  or  the  formation  of  gyres  at  the 
entrance  to  Norton  Sound.  However,  the  outward  movement  of  ice  within  Norton 
Sound  can  occur  under  most  other  gradient  conditions.  In  summary,  short  term 
oceanic  currents  tend  to  move  Bering  Sea  ice  into  Norton  Sound  under  the 
condition  of  a  lessening  or  reduction  of  positive  atmospheric  pressure  grad¬ 
ients  between  Nome  and  Barrow.  Stringer  and  Hufford  (1980)  further  suggest 
that  the  movement  of  water  and  ice  into  Norton  Sound  occurs  in  a  return  to 
"normal1'  sea  level  conditions  subsequent  to  periods  of  south  to  north  atmos¬ 
pheric  pressure  gradients  in  the  Norton  Sound  region. 


33 


b.  Faulting:  There  are  numerous  faults  in  Norton  Sound. 
Some  are  either  at  or  near  the  surface  and  referred  to  as  shallow  faults, 
while  others  are  deeper  in  the  subsurface.  Not  all  faults  are  hazardous.  The 
consensus  of  the  Norton  Sound  Synthesis  Meeting  was  that  only  active  faults 
really  pose  a  problem.  Figure  III. A. 1.-3  shows  the  wide  distribution  of 
faults  in  Norton  Sound.  Faulting  was  considered  a  high  potential  hazard  by 
the  synthesis  meeting  only  because  they  assumed  that  there  would  be  no  miti¬ 
gation  by  engineering  design,  standard  drilling  procedures,  or  compliance  with 
existing  Federal  regulations.  The  effectiveness  of  mitigation  on  this  poten¬ 
tial  hazard  will  be  considered  in  a  subsequent  section  entitled  Constraints  on 
Oil  and  Gas  Operations. 

c*  Thermogenic  Gas:  Thermogenic  gas  has  been  found  at  a 
single  location  in  Norton  Sound,  due  south  of  Nome  as  Figure  III. A. 1.-4  shows. 
Thermogenic  gas  at  this  locality  is  an  accumulation  of  primarily  CCL  gas  in  a 
zone  that  is  9  kilometers  in  diameter  and  100  meters  below  the  sediment  sur¬ 
face.  It  should  be  clearly  understood  that  CO  gas  is  not  a  pollutant  to  the 
water  column,  the  atmosphere,  or  the  wildlife.  The  potential  hazard  involved 
with  this  gas  deposit  is  primarily  to  certain  types  of  oil  and  gas  operations 
and  to  the  equipment  involved. 

According  to  Nelson  (1980),  the  gas  appears  to  migrate  to  the  surface  of  the 
sea  bed  along  shallow  surface  faults,  and  escapes  from  the  sea  bed  or  accumu¬ 
lates  in  near  surface  sediments. 

Earthquakes  and  Seismicity:  Biswas  (1980)  has  shown  that 
the  maximum  magnitude  of  earthquakes  occurring  in  Norton  Sound  over  the  past 
2  years  is  4.2.  Two  earthquakes  with  magnitudes  of  6.0  and  6.5  have  occurred 
on  the  Seward  Peninsula  to  the  north  of  Norton  Sound  within  the  last  30  years. 
Mapped  earthquake  epicenters  show  clustering  along  or  parallel  to  mapped 
faults  and  linear  structural  trends  (Biswas,  et.  al.,  1980). 

e-  Storm  Surges:  Storm  surges  are  increases  in  water  levels 
due  to  severe  storms.  In  Norton  Sound,  water  levels  can  rise  up  to  5  meters 
and  flood  considerable  portions  of  the  low  lying  coastal  areas.  Storm  surges 
can  also  carry  large  blocks  of  ice  onto  the  beach  environment  as  well  as 
disrupt  the  shore  fast  ice.  A  more  detailed  description  can  be  found  in  the 
section  on  meteorological  conditions  and  physical  oceanography  (Sec. 
XXX • A • 2 « 3  * 

f •  Current  Scouring:  Nelson  (1980)  has  shown  (Fig. 
III. A. 1.-5)  that  current  scours  can  occur  up  to  2  meters  in  depth.  Current 
scouring  is  related  to  the  movement  of  water  near  the  sea  bed  as  a  result  of 
storm  activity.  Non-storm  related  currents  in  Norton  Sound  are  generally  less 
than  1  knot  at  the  surface  and  much  less  at  the  sea  bed.  Nelson  (1980)  has 
shown  that  a  single  storm  surge  can  scour  up  to  a  half  meter  of  sediment. 
Scour  generally  occurs  around  objects  and  from  beneath  objects. 

8*  Wind  and  Waves:  Available  data  indicates  that  wind  and 
waves  present  a  moderate  hazard  to  onshore  and  offshore  facilities.  A  more 
detailed  description  of  these  elements  can  be  found  in  the  section  on  meteoro¬ 
logical  conditions  and  physical  oceanography  (Sec.  III.A.2.). 
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Figure  III.  A.  1.— 3 
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h.  Biogenic  Gas :  Peats  and  organic-rich  sediments  covered  by 
relatively  thin  layers  of  recent  sediments  (1-  to  2-meter)  underly  portions  of 
Norton  Sound.  The  decomposition  of  the  organic  material  results  in  high 
concentrations  of  methane  gas  at  rather  shallow  depths  below  the  sea  floor. 
It  has  been  suggested  that  these  gas-charged  sediments  may  be  the  cause  of 
small,  circular  craters  found  over  a  20,000  square  kilometer  area  of  the  sea 
floor  in  central  and  eastern  Norton  Sound  (Fig.  III. A. 1.-4). 

i*  Liquefaction  of  Sediments:  Nelson  (1980)  has  shown  that 
liquefaction  can  occur  in  certain  areas  of  Norton  Sound.  Potentially  lique¬ 
fiable  sediments  occur  in  a  layer  up  to  10  meters  thick  along  the  margin  of 
the  Yukon  Delta,  and  about  1  meter  thick  in  the  central  region  of  Norton 
Sound. 


j •  Sheet  Flow  (Sea  Bed  Sediment  Transport) :  Nelson  (1980) 
has  shown  that  storm-generated,  mass  movement  of  surface  sheets  of  sea  bed 
sediment  is  a  possibility.  If  impeded  by  solid  objects,  it  could  become  a 
wedge  of  sediment  anywhere  from  1  to  5  centimeters  thick.  It  was  considered 
by  the  synthesis  meeting  to  be  a  relatively  high  degree  of  hazard  to  pipelines 
and  onshore  facilities. 

The  following  potential  hazards  were  found  not  to  represent  significant, 
unmitigatable  hazards  nor  constraints  to  0CS  activities,  and  therefore,  will 
not  be  described  further.  Those  items  include  ice  scouring,  coastal  erosion, 
permafrost,  sand  waves,  superstructure  icing,  and  geotechnical  soil  sensi¬ 
tivity. 

Descriptive  discussions  of  the  technical  and  scientific  aspects  for  each 
hazard  have  been  limited  herein.  The  bibliography,  however,  contains  exten¬ 
sive  references  to  scientific  publications  which  were  used  to  arrive  at  the 
foregoing  technical  assessments.  They  should  also  provide  the  general,  non¬ 
technical  reader  with  adequate  material  about  the  scientific  aspects  of  the 
physical  processes  dominant  in  Norton  Sound. 

2 .  Meteorological  Conditions  and  Physical  Oceanography: 

a*  Climate  and  Setting:  The  blocks  which  comprise  proposed 
OCS  lease  sale  57  are  found  almost  entirely  within  the  confines  of  Norton 
Sound.  Climatically,  Norton  Sound  belongs  to  a  subarctic,  semi-arid  weather 
regime.  Norton  Sound  is  a  shallow,  high-latitude  erabayment  extending  eastward 
from  the  northern  Bering  Sea,  forming  an  indentation  in  the  central  west  coast 
of  Alaska.  Its  east-west  length  is  about  220  kilometers;  its  width  is  about 
150  kilometers. 

Norton  Sound  is  located  in  a  geographical  region  of  extreme  seasonal  varia¬ 
bility.  During  the  June-September  summer,  the  Sound  is  free  of  ice,  and  air 
temperatures  are  well  above  freezing.  The  waters  are  exposed  to  a  24-hour 
daylight,  though  not  necessarily  direct  sunlight  during  part  of  this  period, 
and  generally  light,  variable  winds.  By  November,  air  temperatures  drop  below 
freezing  and  ice  formation  normally  begins  along  the  northern  shore  with  first 
ice  usually  forming  on  the  surface  in  Norton  Bay  at  the  northeast  corner  of 
the  Sound.  Ice  growth  continues  southward  until,  by  mid-December,  the  entire 
Sound  is  more  or  less  covered.  This  ice  cover,  which  usually  persists  until 
April  or  May,  consists  primarily  of  loose  pack  ice,  0.5  to  1.0  meters  thick, 
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except  for  shore  fast  ice  in  nearshore  regions  and  some  distance  offshore  in 
the  region  of  the  Yukon  River  Delta.  Direct  observations  of  the  ice  are 
limited,  and  much  information  on  its  distribution  and  extent  has  been  obtained 
through  use  of  satellite  data  (Muench  and  Ahlnas,  1976;  Ahlnas  and  Wendler, 
1979). 

During  winter,  the  ice  cover  markedly  reduces  air-sea  exchange  of  heat,  mois¬ 
ture,  and  momentum.  This  would  ameliorate  effects  on  the  water  of  low  air 
temperatures  and  winter  storms. 

The  dominating  physical  phenomenon  in  the  Bering  Sea  is  the  seasonal  change  in 
the  position  of  the  Aleutian  low,  which  executes  an  annual  clockwise  rotation. 
In  early  autumn,  the  Aleutian  low  migrates  out  of  the  northern  Bering  Sea  and 
crosses  the  Alaska  Peninsula.  In  winter,  the  low  is  located  on  the  average  in 
the  Gulf  of  Alaska  (approximately  55°  N.  ,  155°  W.).  The  winds  at  Kodiak, 
which  are  caused  by  the  low  in  this  position,  are  from  the  northeast.  They 
tend  to  intensify  the  flow  of  the  Alaska  Stream  and  cause  coastal  sea  levels 
to  be  higher  than  the  annual  mean. 

In  late  winter,  the  mean  center  of  the  Aleutian  low  moves  to  the  southwest  and 
in  early  spring  it  moves  northward  into  the  northern  Bering  Sea.  In  March, 
this  low  allows  storms  to  migrate  or  be  guided  over  the  Gulf  of  Alaska  and  the 
Bering  Sea  (Hood  and  Calder,  1980). 

Annual  precipitation  over  the  proposed  sale  area  averages  between  35.5  and 
41.6  centimeters  (14  to  17  in)  with  half  of  all  moisture  recorded  in  the 
months  of  July,  August,  and  September.  Temperatures  within  the  proposed  sale 
area  vary  between  January  means  of  -15°  to  -17°C  (5°  to  -1.4°F),  and  July 
means  of  10°  to  13°C  (50°  to  55°F) .  Observed  wind  directions  over  the  area 
are  seasonally  variable  and  range  from  an  average  summer  flow  of  7  to  10  knots 
from  the  south  and  southwest  to  a  winter  flow  which  averages  10  to  15  knots 
from  the  east  and  northeast.  Table  III. A. 2. a. -1  gives  the  mean  annual  maximum 
and  minimum  temperatures,  average  annual  precipitation  and  prevailing  surface 
wind  directions,  as  well  as  average  annual  wind  speeds  for  selected  sites  near 
Norton  Sound.  Tables  III. A. 2. a. -2  and  III. A. 2. a. -3  show  the  annual  maximum 
winds  and  waves,  as  well  as  maximum  sustained  winds  for  selected  return  per¬ 
iods,  respectively,  for  Norton  Sound.  Table  III. A. 2. a. -4  indicates  the  annual 
percentage  of  occurrence  of  precipitation  types  in  the  vicinity  of  and  around 
Norton  Sound.  Optimum  visibility  periods  vary  within  the  area  according  to 
the  time  of  year;  however,  as  an  average,  the  fall  months  of  September  and 
October  would  offer  the  viewer  the  most  benign  atmospheric  conditions  while 
the  mid-winter  (blowing  snow)  and  mid-summer  (prolonged  fog)  engender  the 
greatest  visual  impairment  (Brower,  et  al.,  1977).  Table  III. A. 2. a. -4  gives 
the  percent  frequency  of  annual  fog,  smoke,  and  haze,  as  well  as  blowing  snow 
in  Norton  Sound  and  vicinity.  The  percentage  of  fog  also  includes  ice  fog. 

b.  Sea  Ice  Distribution:  During  winter  and  spring,  ice  covers 
nearly  the  entire  northeast  half  of  the  Bering  Sea.  The  southern  portion  of 
the  covered  area  contains  thin,  first-year  ice  30  to  71  centimeters  (12-28  in) 
thick  near  the  end  of  its  growth  cycle,  whereas  the  northern  portion  and 
immediate  coastal  areas  north  of  62°  north  latitude  attain  medium  first-year 
growth  of  from  71  to  122  centimeters  (28-48  in).  The  Bering  Strait  is  covered 
throughout  the  growth  cycle  with  predominantly  thin  and  medium  first-year  ice. 
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Table  III.A.2.a.-l 


Annual  Temperature  Variations,  Precipitation, 
and  Prevailing  Surface  Winds  for 
Selected  Sites  Near  and  About  Norton  Sound 


Reporting 

Station 

Mean  Annual 

Maximum  Temp.  (°C) 

Mean  Annual 
Minimum  Temp.  (°C) 

Average 

Annual  Precipitation 
(inches-Rain  &  Snow) 

Average  Annual 
Snowfall  (inches) 

Prevailing  Surface  Wind 
Direction  &  Average 
Annual  Speed  (knots) 

1.  Gambell, 

St.  Lawrence  Island 

-2.2 

-6.6 

15.82 

79.7 

NE  15.5 

2.  Northeast  Cape, 

St.  Lawrence  Island 

-1.1 

-6.2 

16.06 

68.6 

N  11.2 

3.  Nome 

0.3 

-7.4 

16.44 

53.7 

N  9.6 

4.  Moses  Point 

-0.2 

-7.8 

18.93 

81.7 

NNE  12.4 

5.  Unalakleet 

0.8 

-7.0 

14.16 

40.5 

ENE  10.5 

6.  Cape  Romanzof 

0.7 

-4.2 

25.38 

71.1 

NE  11.7 

Note:  If  the  mean  annual  temperature  variation  is  less  than  zero,  some  onshore  permafrost  can  be  expected  to  be  present. 


Source:  Brower,  et  al.,  1977. 


Table  III.A.2.a.-2 


Annual  Maximum  Winds  and  Waves  for  the 
Norton  Sound  Vicinity  and  Selected  Return  Periods 


Maximum 

Maximum 

Sustained  Winds 

Significant  Waves 

Extreme  Waves 

Return  Period  (years) 

(knots) 

(m.p.h.) 

(meters-feet) 

(meters-feet) 

5 

78 

89 

13.5m  -45ft 

24.5m  -  81ft 

10 

84 

97 

15.5m  -  51ft 

28.0m  -  92ft 

25 

94 

108 

18.5m  -  60ft 

33.0m  -  108ft 

50 

102 

117 

20.5m  -  67ft 

36.0m  -  121ft 

100 

110 

127 

23.0m  -  76ft 

42.5m  -  136ft 

Source:  Brower,  et  al.,  1977. 


Table  III.A.2.a.-3 


Annual  Maximum  Sustained  Winds  for 
Selected  Return  Periods  for 
Reporting  Meteorological  Stations  in  Norton  Sound 


2 

5 

10 

Station:  Nome,  AK  (Period  of  Record: 

1954 

-75) 

Upper  Bound  (mph) 

47.84 

56.26 

63.30 

Wind  Estimate  (mph) 

46.04 

53.02 

58.20 

Lower  Bound  (mph) 

44.31 

49.96 

53.52 

Station:  Moses  Point,  AK 

(Period  of  Record: 

1944  -64) 

Upper  Bound  (mph) 

50.43 

61.19 

70.44 

Wind  Estimate  (mph) 

48.13 

56.92 

63.60 

Lower  Bound  (mph) 

45.94 

52.95 

57.43 

Station:  Unalakleet,  AK 

(Period  of  Record:  1949  -  75) 

Upper  Bound  (mph) 

47.52 

59.01 

68.99 

Wind  Estimate  (mph) 

45.35 

54.88 

62.27 

Lower  Bound  (mph) 

43.28 

51.04 

56.20 

Return  Period  -  Years 


25 

50 

100 

200 

1000 

74.78 

86.23 

101.65 

123.72 

240.37 

65.49 

71.48 

77.97 

85.02 

103.89 

57.36 

59.26 

59.80 

58.42 

44.90 

86.00 

102.04 

124.36 

157.57 

351.65 

73.18 

81.21 

90.05 

99.81 

126.68 

62.27 

64.63 

65.20 

63.22 

45.64 

85.89 

103.40 

127.87 

164.40 

379.88 

73.05 

82.23 

92.48 

103.97 

136.37 

62.12 

65.39 

66.89 

65.76 

48.96 

Source:  Brower,  et  al.,  1977. 


Table  III.A.2.a.-4 


Percent  Frequency  of  Occurrence  of 
Precipitation  Type  and  of  Obstructions  to  Vision 


Reporting  Station 

Annual 

Rain  or  Drizzle^ 

Annual 

Freezing  Rain  or 
Freezing  Drizzle^ 

Annual 

Snow  or  Sleet^ 

o 

Annual  Fog 

Annual 

2 

Smoke  or  Haze 

Annual 

2 

Blowing  Snow 

Northeast  Cape, 

St.  Lawrence  Island. 

9.9 

0.2 

13.9 

22.2 

0.05 

7.0 

Nome 

10.5 

1.0 

14.9 

11.0 

0.1 

2.6 

Moses  Point 

8.5 

0.3 

12.2 

No  Data  Available 

No  Data  Available 

No  Data  Available 

Unalakleet 

7.7 

0.4 

10.2 

4.9 

0.9 

2.3 

Cape  Romanzof 

11.3 

0.2 

11.0 

22.0 

0.1 

9.5 

1.  Percent  frequency  of  occurrence  of  precipitation  by  type  is  based  upon  hourly  observations  regardless  of  intensity. 

2.  Percent  frequency  of  occurrence  of  obstruction  to  vision  is  based  upon  hourly  observations. 

Source:  Brower,  et  al.,  1977. 


Normally,  the  Bering  Sea  is  essentially  free  of  sea  ice  by  early  summer.  Ice 
concentrations  in  areas  north  of  the  Bering  Strait  continue  to  decrease  as  the 
summer  progresses.  Beginning  in  October,  the  pack  edge  reverses  direction  and 
begins  to  move  south.  It  reaches  its  maximum  southward  position  during  late 
March,  probably  more  because  of  wind  drift  than  freezing.  The  greatest  rate 
of  movement  for  both  retreat  and  advance  occurs  between  the  northern  Bering 
and  the  southern  Chukchi  Sea  during  freezeup  and  breakup  periods.  More  rapid 
recession  of  the  ice  edge  during  May  and  June  results  from  disintegration 
closely  related  to  the  location  and  extent  of  large  water  openings  within  the 
main  body  of  the  pack  ice.  Two  such  openings  occur  in  Kotzebue  and  Norton 
Sounds  (Brower,  et  al.,  1977).  The  mean  positions  and  range  of  pack  ice  edge 
in  the  Bering  Sea  for  the  four  seasons  are  shown  in  Figure  III .  A.  2  .b . -1 . 

Ice  will  begin  forming  in  Norton  Sound  sometime  after  mid-October  with  the 
Sound  covered  by  mid-November.  Ice  thickness  in  the  open  Norton  Sound  is  0.7 
to  1.2  meters  (1.6  to  3.9  ft);  however,  ice  thickness  can  reach  2  meters  (6.6 
ft).  Shore  fast  ice  extends  seaward  to  about  the  10-meter  isobath  (33  ft)  and 
is  best  developed  in  the  southern  part  of  the  Sound  off  the  Yukon  Delta.  This 
shore  fast  ice  zone  varies  in  width  from  10  to  30  kilometers  (6.2  to  18.6  mi). 
Ice  cover  over  the  sale  area  reaches  its  maximum  during  the  period  of  January 
through  March.  Ice  cover  of  50  percent  or  less  is  an  average  not  reached 
until  approximately  mid-May,  while  the  area  is  not  ice  free  until  mid- June  or 
later  (Brower,  et  al.,  1977). 

In  the  Bering  Sea  the  thickness  of  ice  increases  from  east  to  west,  "Break- 
outM  and  transport  depends  upon  the  ocean  currents,  ice  strength,  and  prevail¬ 
ing  winds.  Transport  by  winds  is  due  to  large  scale  meteorological  events 
over  the  Arctic  and  Bering  Seas. 

The  Norton  Sound  is  characterized  by  a  semipermanent  to  permanent  polynya  in 
waters  near  Cape  Nome  and  as  a  permanent  feature  in  eastern  Norton  Sound. 
Polynya  are  winter  open  water  areas  where  sea  ice  forms  and  are  regions  of 
severe  structural  icing  to  ships.  Generally,  these  areas  are  difficult  to 
work  in  and  present  definite  hydrometeorological  hazards  during  late  fall  and 
winter  months  since  polynya  are  new  regions  of  ice  formation.  In  addition,  in 
Norton  Sound  there  is  a  high  frequency  of  ice  gouging  around  the  Yukon  Delta 
region  by  sea  ice  with  ridges  as  high  as  50  feet  and  in  water  depths  around 
20  meters. 


c.  Bathymetry :  Depths  of  the  proposed  lease  sale  area  vary 
from  less  than  10  meters  in  the  southern  portion  to  more  than  30  meters  in  a 
trough-like  feature  which  extends  east-west  in  the  nearshore  region  south  of 
Nome.  The  eastern  boundary  of  the  proposed  sale  area  ranges  from  about  12  to 
18  meters.  The  bottom  is  relatively  featureless  in  the  proposed  area  and 
slopes  gradually  westward  to  depths  of  about  30  meters.  The  bathymetry  of  the 
area  will  change  somewhat  with  major  shifts  in  substrate  in  response  to  storm 
surges  and  ice  gouging. 

d.  Circulation:  The  regional  circulation  is  dominated  by  a 
northward  net  transport  through  the  proposed  lease  sale  area  towards  the 
Bering  Strait.  Mean  annual  net  transport  through  the  Bering  Strait  into  the 
Chukchi  Sea  is  about  1.5  million  cubic  meters  per  second  (1.5  Svsdrups). 
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Figure  III.A.2.b.-1 


MEAN  POSITIONS  AND  RANGES  OF  PACK  ICE  EDGE  IN  THE  BERING  SEA 
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180° 


170° 


160° 
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The  rate  of  the  northward  flow  of  water  in  the  Norton  Sound  area  is  somewhat 
uncertain.  The  flow  would  tend  to  follow  bottom  contours  into  the  Sound  and 
contribute  to  the  cyclonic  circulation.  Easterly  flow  entering  the  Sound 
along  the  southern  boundary,  curving  cyclonically  to  the  north,  would  be 
deflected  to  the  west  along  the  northern  coast  (Graphic  No.  3). 

The  general  net  circulation  pattern  suggests  slow  transport  rates  throughout 
the  area  of  study,  but  this  is  due  to  directional  variability  rather  than  slow 
speed.  Meteorological  events  can  move  surface  waters  for  several  days  at 
rates  of  5  to  10  times  greater  than  the  net  transport  rates.  Midwater  and 
bottom  water  net  transport  occurs  similarly,  but  decreases  in  velocity  with 
depth. 

During  the  summer  ice-free  periods  (July-September) ,  net  transport  northward 
between  St.  Lawrence  Island  and  the  Yukon  River  Delta  ranges  from  6  to  14 
centimeters  per  second.  Within  Norton  Sound,  net  flow  is  extremely  weak  (less 
than  1.0  cm/sec),  and  directed  along  the  northern  portion  of  the  Sound. 
Approaching  the  Bering  Strait,  net  transport  rates  increase  to  about  10  meters 
per  second.  It  should  be  noted  that  strong  pulses  of  several  days'  duration 
do  occur  in  which  flow  rates  can  range  from  50  to  100  centimeters  per  second, 
and  in  some  cases,  involve  complete  changes  in  direction  (Munch,  et  al., 
1979). 

Drift  bottles  released  within  Norton  Sound  tend  to  support  the  general  circu¬ 
lation  pattern  within  the  Sound.  Most  drift  bottle  recoveries  were  made  on 
the  eastern  and  northern  shores  within  Norton  Sound.  Bottles  released  between 
St.  Lawrence  Island  and  the  Yukon  River  Delta  were  recovered  primarily  on  the 
northern  shore  of  the  Sound  (Burbank,  1979). 

The  general  circulation  is  in  part  a  result  of  the  entrainment  of  nearshore 
water  by  the  Alaska  coastal  current  as  it  flows  northward  past  Cape  Romanof. 
As  this  current  flows  past  Norton  Sound,  it  tends  to  mix  with  the  Yukon  River 
water  in  the  vicinity  of  the  delta.  These  mixed  waters  extend  across  the 
mouth  of  the  Sound  toward  the  Nome  coast.  Part  of  the  discharge  from  the 
Yukon  River  may  move  into  the  Sound  as  part  of  the  cyclonic  gyre  (Cacchione 
and  Drake,  1979).  Bottom  sediments  in  the  inner  part  of  Norton  Sound  are 
derived  from  the  Yukon  River  (Nelson  and  Craiger,  1977).  Sediments  carried 
into  the  inner  part  of  Norton  Sound  tend  to  remain  there  due  to  the  low  energy 
of  bottom  currents  in  this  region.  During  stormy  periods,  bottom  currents 
increase  significantly,  causing  extreme  resuspension  of  bottom  sediments  and 
transport  that  prevents  large  net  accumulation  of  sediments  within  Norton 
Sound  (Cacchione  and  Drake,  1979). 

In  the  summer,  the  eastern  and  western  parts  of  the  Sound  are  separated  into 
two  distinct  flow  regimes  and  are  roughly  coincident  with  the  constriction 
formed  by  Cape  Darby  on  the  north  and  Stuart  Island  on  the  south.  The  eastern 
portion  is  distinctly  layered  where  warm  freshwater  is  sufficient  to  overcome 
mixing  by  tidal  dissipation.  Weak  cyclonic  flow  in  the  eastern  upper  layer 
does  not  occur  in  the  lower  layer  where  cold  and  highly  saline  bottom  waters 
remain  nearly  in  place.  The  net  effect  is  a  very  sluggish  circulation  in  the 
eastern  Sound,  forming  a  stagnant  bottom  water  layer,  with  flushing  possibly 
occurring  only  during  storm  events.  In  the  western  Sound,  both  upper  and 
lower  layer  net  flow  is  northward.  During  winter,  the  Sound  approaches  verti¬ 
cal  homogeneity  due  to  vertical  convection  associated  with  cooling  and  the 
formation  of  ice. 


38 


During  winter,  the  period  of  ice  cover  (October-April)  can  be  expected  to 
reduce  nearshore  transport  rates  by  as  much  as  60  to  80  percent.  The  net 
movement  of  water  in  the  winter  is  similar  to  the  summer  season.  However, 
during  the  winter  months  in  Norton  Sound  the  dominant  direction  of  ice  move- 
ment  is  southwestward ,  out  of  the  Sound,  under  the  influence  of  northeasterly 
winds.  The  ice  produced  in  Norton  Sound  is  steadily  moved  by  winter  winds  to 
the  southwest  toward  the  ice  front  south  of  St.  Lawrence  Island.  Eastward 
movement  averages  about  3.5  kilometers  per  day  with  considerable  variations  in 
speed.  One-day  exit  speeds  southwest  as  great  as  15  kilometers  per  day  have 
been  observed  (Stringer,  1978).  Spring  breakup  of  ice  begins  in  Norton  Sound 
about  April  and  is  usually  completed  by  mid-June.  Ice  moves  generally  south¬ 
west  with  northerly  winds,  but  after  mid-spring  when  the  winds  become  more 
sporadic,  nearly  all  ice  movement  is  to  the  northwest.  During  breakup,  broken 
ice  and  pans  in  Norton  Sound  move  to  the  front  (west  of  Sledge  Island)  and 
eventually  the  Bering  Strait. 

During  ice  cover  periods,  the  ice  is  usually  moving  counter  to  the  water 
circulation  pattern  in  Norton  Sound.  If  an  oilspill  should  occur  under  the 
ice  during  the  winter  period,  the  oil  would  accumulate  at  the  ice-seawater 
interface.  The  oil  would  be  expected  to  move  with  the  ice  flow  up  to  a 
threshold  velocity  of  about  20  centimeters  per  second.  Ice  moving  more 
rapidly  than  20  centimeters  per  second  would  be  transported  with  the  cyclonic 
northerly  movement  of  the  water  mass.  In  all  cases,  the  soluble  components  of 

the  oilspill  are  transported  with  the  prevailing  water  circulation  patterns  as 
described. 


e.  Tides:  Tidal  currents  within  Norton  Sound  are  predom¬ 
inantly  diurnal,  except  near  the  entrance  where  semi-diurnal  components  are 
also  important.  The  magnitude  of  the  tidal  excursion  ranges  from  negligible 
near  the  vicinity  of  the  shore  fast  ice  to  approximately  13  kilometers  in  the 
middle  of  Norton  Sound.  Tidal  height  records  indicate  ranges  of  1.6  to  6.8 
feet  within  the  Norton  Sound  area  (Table  III . A. 2 . e . -1) . 

Storm  Surges:  The  northern  Bering  Sea  has  a  history  of 
severe  storm  surges.  During  late  summer  and  early  fall  strong  winds  from  the 
southwest  drive  water  into  the  shallow  embayments.  The  most  recent  and  well 
known  major  storms  occurred  in  the  Nome  area  during  November  10  to  17,  1974. 
The  storm  was  estimated  to  be  a  once-in-30-years  event.  Total  rise  of  waters 
was  estimated  at  7.6  meters  (25  ft)  where  normal  tide  range  was  expected  to 
1.2  meters  (4  ft).  Some  parts  of  Nome  were  under  3.1  meters  (10  ft)  of  water. 
Maximum  sustained  winds  of  38  knots  and  gusts  to  70  knots  were  recorded  at  the 
height  of  the  storm.  A  major  storm  event  also  occurred  on  October  2  to  4, 
1960,  near  Unalakleet,  and  had  a  combined  sea  and  swell  of  6.2  meters  (20  ft)' 
sustained  winds  of  50  knots  and  maximum  gusts  of  60  knots  (Brower,  1977). 

B .  Social  Systems 

The  following  discussion  focuses  first  on  the  historical  and  current  popula¬ 
tion  of  the  area,  then  turns  attention  to  the  sociocultural  systems,  followed 
by  the  predominant  subsistence  lifestyles  of  area  residents.  It  then  focuses 
on  village  livelihood  as  a  broader  context  of  village  life  which  includes  cash 
and  wage  support  for  subsistence  activities.  The  final  section  discusses  the 
infrastructure  of  Nome  itself,  the  likely  site  of  any  onshore  facilities.  For 
a  discussion  of  historic  Nome,  see  Section  III.D.2.b. 
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Table  III.A.2.e.-l 


TIDAL  DATA  ABOUT  AND  NEAR  NORTON  SOUND 


Station  No. 

Reporting 

Tidal  Station 

Diurnal 
Range  (ft) 

Maximum 
Diurnal 
Tide  (ft) 

Minimum 
Diurnal 
Tide  (ft) 

Maximum 
Tide  (ft) 

Minimum 
Tide  (ft) 

19 

Northeast  Cape, 

St.  Lawrence  Island 

2.4 

3.0 

1.1 

2.8 

-0.3 

20 

Moghoweyik  River, 
St.  Lawrence  Island 

1.7 

2.7 

0.2 

2.1 

-0.6 

21 

Cape  Romanof 

6.8 

10.8 

0.9 

8.6 

-2.2 

22 

Kwikluak  Pass 

2.3 

2.4 

0.6 

2.1 

-0.3 

23 

Apoon  Mouth 

4.0 

6.5 

0.2 

5.3 

-0.6 

24 

St.  Michael 

3.9 

5.8 

0.1 

5.2 

-0.6 

25 

Carolyn  Island 

1.8 

2.7 

0.0 

2.4 

-0.3 

26 

Nome 

1.6 

2.4 

0.0 

2.0 

-0.5 

Source:  Brower,  1977. 


1*  Population:  During  the  thousands  of  years  of  existence  of  the 
Bering  Land  Bridge,  hunting  and  gathering  peoples  from  Asia  migrated  into 
Alaska,  moving  north  and  south,  inland  across  the  Alaskan  and  Canadian  arctic 
as  far  as  Greenland,  and  south  into  what  is  now  the  continental  United  States. 
The  present  day  Yupik  and  Inupiat  Eskimo  of  the  Norton  Sound,  Bering  Strait, 
and  Yukon  Delta  regions  are  descendents  of  those  early  migrants  across  the 
Bering  Land  Bridge. 

Figure  III.B.l.-l  shows  the  distribution  of  contemporary  language  groups  in 
Alaska,  showing  the  extent  of  movement  and  settlement  which  has  occurred  over 
centuries  of  human  habitation.  Table  III.B.l.-l  provides  an  overview  of 
estimated  Alaska  Native  population  by  language-culture  group  from  earliest 
recorded  history  to  1970.  The  western  Eskimo  group  is  estimated  to  have 
numbered  31,400  in  1970,  of  which  8,060  were  Inupiat,  785  Siberian  Yupik,  and 
18,655  Bering  Sea  Yupik  Eskimo  (Kresge,  Morehouse,  and  Rogers,  1977).  This 
total  represents  a  return  to  and  slight  increase  over  the  estimated  tradi¬ 
tional  levels  of  western  Eskimo  population  estimated  for  the  1940  to  1980 
period. 

Comparative  population  data  from  the  19th  century  indicates  that  the  tradi¬ 
tional  villages  with  the  largest  populations  were  located  in  areas  of  greatest 
resource  potential,  consistent  with  the  subsistence-based  lifestyles  of  the 
Eskimo  people  of  the  area.  For  example,  St.  Lawrence  Island,  Little  and  Big 
Diomede  Islands,  and  the  village  of  Wales  were  (and  are)  strategically  located 
near  whale,  walrus,  and  other  sea  mammal  migration  routes  in  the  Bering  Strait 
(Ellanna  and  Roche,  1976).  On  the  Seward  Peninsula,  smaller  villages  within  a 
20-  to  30-mile  radius  of  larger  villages  were  interrelated  to  these  larger, 
more  permanent  villages  by  family  ties,  trade,  and  barter  relationships,  as 
well  as  other  political  and  social  ties  into  a  cluster  of  related  villages. 
All  maintained  the  same  complementary  subsistence  patterns  of  resource  depen¬ 
dence.  These  clusterings  of  villages  helped  to  protect  families  and  villages 
from  fluctuations  in  subsistence  resources,  severe  weather  conditions,  and 
other  crises.  The  larger  villages,  particularly  in  winter,  were  sites  of 
trade  and  ceremonial  activities.  The  size  and  political  strength  of  a  village 
could  be  measured  by  the  number  of  community  or  ceremonial  houses  (Kasgis). 
These  community  houses  became  the  center  for  the  maintenance  of  the  social  and 
political  alliances  which  held  the  culture  group  together  over  time,  providing 
for  the  trade  of  goods  and  food  unavailable  locally.  Smaller  villages  and 
camps  for  fishing,  hunting,  and  berry  picking  were  (and  are)  maintained  sea¬ 
sonally  or  at  a  smaller  scale,  on  a  permanent  basis.  Territories  were  occu¬ 
pied  and  maintained  over  time  in  conjunction  with  these  territorial  alliances, 
in  spite  of  declines  in  specific  subsistence  resources.  For  example,  with  the 
decline  of  the  caribou  on  the  Seward  Peninsula,  Ray  reports  that  the  Kawerak 
people  maintained  their  traditional  hunting  and  fishing  range,  but  that  smal¬ 
ler  villages  within  a  cluster  might  give  way  to  consolidation  into  the  larger 
village  within  that  cluster. 

Four  communities  within  the  Bering  Strait  region  originated  as  centers  of 
trade  during  the  19th  century  and  have  attracted  residents  from  the  region’s 
smaller  villages  in  more  recent  times:  Saint  Michael  and  Unalakleet,  former 
posts  of  the  Russian- America  Company;  Nome,  a  gold  rush  town;  and  Port 
Clarence  (Teller),  a  former  center  of  European  whaling  activity,  and  reindeer 
herding. 
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Figure  III.  B.  1.-1 


Table  III.B.l.-l 

Estimated  Distribution  of  Alaska  Native  Population  By 
Cultural  and  Linguistic  Classifications,  1740-1970 


Circa 

1740-80 

Circa 

1839-44 

1880 

1890 

I.  Northwest  Coast  Indian 

11,800 

8,300 

8,510 

5,463 

Tlingit 

10,000 

6,565 

7,712 

4,115 

Haida 

1,800 

1,735 

798 

395 

Tshimshian 

— 

953 

II.  Northern  Athapascan  Indiana 

6,900 

4,000 

4,057 

3,520 

Interior  (Ingalik,  Koyukon, 
Tanana,  Kutchin) 

4,800 

2,100 

3,193 

2,531 

Pacific  (Eyak,  Athena, 
Tanaina) 

2,100 

1,900 

864 

989 

Ill.Western  Eskimo 

26,600 

24,500 

17,617 

13,871 

Inupik  (Arctic) 

6,350 

6,000 

3,492 

2,336 

Yupik 

Siberian  (St.  Lawrence) 

600 

600 

500 

267 

Cux  (Nunivak) 

400 

400 

408 

373 

Yuk  (Bering  Sea) 

Suk  (Pacific)® 

10,550 

10,000 

9,702 

8,734 

8,700 

7,500 

2,242 

2,161 

IV.  Aleutc 

12,000 

2,200 

2,628 

1,679 

V.  Unclassified 

— 

184 

821 

TOTAL  ALASKA  NATIVE 

57,300 

39,00 

32,996 

25,354 

1910 

1920 

1929 

1939 

1950 

1960 

1970 

5,685 

4,426 

530 

729 

5,261 

3,895 

524 

842 

5,895 

4,462 

588 

845 

6,179 

4,643 

655 

881 

7,300 

5,500 

750 

1,050 

7,900 

6,000 

800 

1,100 

8.300 

6.300 
800 

1,200 

3,916 

4,657 

4,935 

4,671 

5,100 

6,500 

8,300 

2,922 

3,657 

3,935 

3,671 

3,900 

5,000 

6,400 

994 

1,000 

1,000 

1,000 

1,200 

1,500 

1,900 

15,279 

3,305 

14,990 

3,487 

17,171 

4,227 

19,169 

5,489 

19,320 

5,600 

24,800 

6,200 

31,400 

8,060 

292 

301 

8,502 

2,879 

300 

184 

8,313 

2,706 

389 

181 

10,184 

2,190 

505 

215 

10,414 

2,546 

540 

203 

10,617 

2,360 

636 

232 

15,232 

2,500 

785 

258 

18,397 

3,900 

1,451 

1,650 

1,857 

2,006 

2,180 

2,800 

3,100 

— 

125 

433 

— 

25,331 

26,558 

29,983 

32,458 

33,900 

42,000 

51,100 

tt  .Tf8,  Tab  6  reProduced  from  Kresge  Morehouse,  and  Rogers  1977,  Table  2.1.  Classification  based  on  Oswalt.  1880-1910  from  Indian  Population  of  the 
United  States  and  Alaska,  1910  (U.S.  Bureau  of  the  Census  1915),  pp.  111-115.  “Indian”  includes  Eskimo  and  Aleut, 
k  Division  by  Interior  and  Pacific  Athapascan  estimated  for  1920, 1929,  and  1939. 

d  r-  38  “^Ut”  ‘n  reC6nt  CenSUS  and  °ther  reports>  Belong  to  Koniag  (Kodiak  Island)  and  Chugach  (Prince  William  Sound).  Classified  by  Oswalt  as 

Pacific  (Suk)  dialect  of  Yupik. 

c  1920-1950  classified  by  location.  1960-1970  includes  estimates  of  urban  and  relocated  Aleuts. 


Historically,  the  largest  community  in  the  area  was  Nome  with  a  population  of 
12,488  in  1900  during  the  height  of  the  Gold  Rush.  (The  Gold  Rush  began  at 
Anvil  Creek  in  1898.)  In  1980,  Nome’s  population  was  2,892,  still  the  largest 
in  the  region. 

Table  III. B. 1.-2  provides  historic  and  current  population  statistics  by  com¬ 
munity.  There  are  25  communities  in  the  area,  most  of  which  are  small,  sub¬ 
sistence-based  villages  oriented  around  the  exploitation  of  local  resources. 
Unalakleet,  a  subregional  center  in  the  inner  Norton  Sound,  had  a  population 
of  632  in  1980.  Several  villages  on  the  Yukon  Delta  and  on  St.  Lawrence 
Island  had  populations  of  between  400-600  in  1980,  reflecting  the  abundance  of 
the  salmon  and  sea  mammal  resources  on  which  these  villages  depend.  The 
census  divisions  of  Nome  and  Wade  Hampton  encompass  the  villages  in  the  pro¬ 
posed  lease  sale  area. 

Table  III.B.1.-3  shows  ethnic  distribution  in  the  Norton  Sound-Yukon  Delta 
area.  With  the  exception  of  Nome  and  Council,  all  of  the  area  villages  are 
overwhelmingly  Eskimo.  Villages  from  Unalakleet  north  are  part  of  the  Inupiat 
Eskimo  group;  those  from  Unalakleet  south  are  part  of  the  Yupik  Eskimo  group. 
These  language  and  culture  groupings  correspond  closely,  but  not  exactly,  to 
the  subsistence  use  patterns  discussed  in  Section  III.B.3. 

Nome  and  Wade  Hamption  census  divisions  both  have  a  relatively  young  age 
distribution,  characterized  by  relatively  large  families.  Ellanna  (1976) 
reports  an  average  household  size  of  4.56  in  the  Bering  Strait  region.  The 
1970  median  age  for  the  Nome  census  division  was  19.1,  while  for  the  Wade 
Hampton  division  it  was  16.8  (U.S.  Census  Division,  1970). 

Table  IV.B.3.b.-3  presents  base  case  population  projections  for  the  Nome  area, 
assuming  no  0CS  exploration  and  development,  and  an  economy  dominated  by 
government,  government  contractual  services  in  health  and  social  services,  and 
construction.  These  projections  include  the  Alaska  Gold  Company,  Nome-Beltz, 
FAA,  and  Icy  View  areas  outside  the  Nome  city  limits.  They  are  assumed  to 
apply  to  the  October-April  period,  or  permanent  year-round  population,  rather 
than  a  somewhat  higher  summer  seasonal  population. 

For  a  more  complete  discussion  of  historic  and  recent  population  trends  in  the 
proposed  area,  see  Ellanna,  1980;  Ellanna  and  Roche,  1976;  Ray,  1975;  Ray, 
1964;  Policy  Analysts,  Ltd.,  1980. 

2 .  Sociocultural  Systems: 

a.  Social  Systems:  The  interrelationship  of  the  many  social 
subsystems  in  the  Norton  Sound  area  implies  changes  within  when  any  one  of 
them  changes . 

The  sociological  and  cultural  resources  of  the  Norton  Sound  region  are  derived 
from  the  past  and  the  present  population  elements  previously  described  in 
Section  III.B.l.  These  sociocultural  elements  are  important  aspects  deter¬ 
mining  the  future  of  the  people  in  the  Norton  Sound  area.  Some  of  this  cul¬ 
ture  will  be  retained,  changed,  or  discarded.  Since  there  are  many  defini¬ 
tions  of  social  resources,  and  as  many  of  cultural  resources,  the  following 
paragraphs  will  summarize  Technical  Report  (TR)  54  of  the  0CS  sociocultural 
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Table  III.B.1.-2 

Historic  Population  Statistics  for  Communities 
Within  the  Nome  Census  Division  and  Selected  Communities 
Within  Wade  Hampton  Census  Division  on  the  Yukon  Delta,  1950-1980 


Community  or  Area 

1950 

1960 

1970 

1975 

1980 

Total  Nome  Census  Division 

NA 

6,091 

5,749 

6,660 

NA 

City  of  Nome  and  nearby  areas 

1,876 

2,316 

2,488 

2,595 

2,892 

Brevig  Mission 

109 

77 

123 

144 

147 

Council 

NA 

NA 

NA 

30 

NA 

Diomede 

NA 

88 

84 

141 

125 

Elim 

154 

145 

174 

196 

218 

Gam  bell 

309 

358 

372 

367 

447 

Golovin 

NA 

59 

117 

116 

118 

Koyuk 

NA 

129 

122 

160 

178 

Mary’s  Igloo 

64 

5 

NA 

2 

* 

Savoonga 

249 

346 

364 

410 

409 

Shaktoolik 

127 

187 

151 

162 

160 

Shishmaref 

NA 

217 

267 

306 

373 

Solomon 

NA 

NA 

NA 

6 

* 

Stebbins 

NA 

158 

231 

298 

309 

St.  Michael 

157 

205 

207 

220 

282 

Teller 

160 

217 

220 

221 

258 

Unalakleet 

469 

574 

434 

601 

632 

Wales 

141 

128 

131 

117 

130 

White  Mountain 

129 

151 

87 

111 

115 

Total  Wade  Hampton  Census  Division 

2,443 

3,128 

3,917 

NA 

NA 

Yukon  Delta: 

Alakanuk 

NA 

278 

265 

512 

527 

Kotlik 

NA 

57 

228 

284 

305 

Mountain  Village 

NA 

— 

419 

513 

543 

St.  Mary’s 

NA 

— 

384 

415 

436 

Sheldon  Point 

NA 

125 

125 

136 

143 

Emmonak 

NA 

NA 

439 

545 

545 

Sources:  Statistics  for  individual  communities 

were  taken 

from  ‘ 

‘Overall 

Economic 

Develop- 

ment  Program  for  the  Bering  Strait 

Region.” 

Census  Division  statistics  for 

1950,  1960,  and 

1970  are  those  published  by  the  U.S. 

Bureau  of 

the  Census. 

Census 

Division 

statistics 

for  1975 

are  estimates  prepared  by  the  Alaska 

Department 

of  Labor, 

Research 

and  Analysis  Section.  The 

1980  community  totals  are  Alaska  revenue  sharing  population,  published  by  the  Alaska  Depart¬ 
ment  of  Community  and  Regional  Affairs. 


Table  III.B.1.-3 

Ethnic  Distribution  of  Study  Area  Populations 


Percent 

Percent 

Percent 

Bering  Strait 

Total  Eskimo 

Total  Caucasian 

Other 

City  of  Nome 

60.6 

37.5 

1.9 

Brevig  Mission 

98 

2 

— 

Council 

83 

17 

— 

Diomede 

99 

.5 

.5 

Elim 

97 

3 

— 

Gambell 

96 

3.5 

.5 

Golovin 

98 

2 

— 

Koyuk 

96 

4 

— 

Mary’s  Igloo 

50 

50 

— 

Savoonga 

96 

4 

— 

Shaktoolik 

96 

4 

— 

Shishmaref 

97 

3 

— 

Solomon 

100 

0 

— 

Stebbins 

97 

2 

1 

St.  Michael 

95 

5 

— 

Teller 

93 

7 

... 

Unalakleet 

87.5 

12 

.5 

Wales 

94 

6 

— 

White  Mountain 

96 

4 

— 

Yukon  Delta 

Alakanuk 

97 

3 

— 

Kotlik 

97 

3 

— 

Mountain  Village 

97 

3 

— 

St.  Mary’s 

87.5 

12 

.5 

Sheldon  Point 

96 

4 

... 

Emmonak 

96 

4 

... 

Source:  Ellanna,  1980,  Table  II,  p.  16. 


contract  as  well  as  other  authors  for  the  Norton  Sound  region  whenever  pos¬ 
sible.  Cultural  resources  such  as  historical  and  archaeological  sites  are 
discussed  in  Section  III.E.l. 

Eskimo  cultures  of  the  Kingikmiut,  Kauwarak,  Unaligmiut,  Ikogmiut  will  be  most 
affected  by  the  sale  57  area  proposal  and  its  alternatives.  These  cultures 
are  very  different  in  some  ways  from  Native  cultures  elsewhere  in  the  United 
States,  and  very  similar  in  others  (see  TR  54  for  details).  Their  social 
heritage  and  tradition,  rules  and  behavior,  ideals  and  values,  adjustment  and 
problem  solving,  learning,  habits,  psychology,  patterns  and  organization  of 
culture,  products,  art,  ideas,  and  symbols  are  unique  to  Eskimo  culture  and 
valuable  to  the  country.  Yet  they  use  modern  tools  and  methods  as  well. 
Thus,  their  culture  is  an  interrelated  complexity  of  Eskimo  past  and  modern 
technological  present. 

The  Native  Norton  Sound  people  are  family-oriented  in  most  of  their  lifestyle. 
That  is,  the  family  maintains  a  dominant  role  in  the  individual's  behavior. 
The  pattern  of  the  family  is  more  of  the  extended  type  rather  than  the  nu¬ 
clear.  In  such  cases,  the  advantage  over  others  because  of  the  family  ties 
does  not  mean  the  same  thing  as  it  means  in  the  social  relations  of  modern 
western  culture.  For  example,  the  "stranger"  in  the  village  is  usually  de¬ 
fined  by  his  lack  of  family  ties.  (Refer  to  Ellanna,  1980,  TR  54,  Vol.  II, 
pp.  367-368  for  details  about  the  family  in  Norton  Sound  villages.)  However, 
modern  ideals  and  the  influence  of  missionaries  and  modern  church  doctrine 
have  to  some  extent  changed  and  complicated  old  ideas  about  family  life.  The 
satellite  television  programs  also  affect  the  younger  as  well  as  the  older 
members  of  the  villages.  They  have  modern  ideas  of  family  structures  mixed 
with  the  old.  For  example,  oil  development  images  of  Eskimo  roles  are  more 
frequently  portrayed  on  television.  This  is  especially  true  of  Nome, 
Unalakleet,  and  Elim  on  Norton  Sound;  and  Mountain  Village,  Pilot  Station,  and 
Alakanuk  on  the  Yukon  River  Delta.  Because  of  the  high  dependence  on  subsis¬ 
tence  lifestyle,  many  of  the  family  member  functions  are  highly  related  to 
hunting  and  fishing  activities,  whereas  in  the  larger  villages,  such  as 
Unalakleet  and  Nome,  they  are  less  frequently  so  related.  One  may  find  such 
discussion  of  family  functions  related  to  subsistence  by  referring  to  Wolfe 
(1979),  Food  Production  in  a  Western  Eskimo  Population. 

The  village  communities  of  the  Norton  Sound  area  and  the  Yukon  Delta  are 
organized  in  a  system  similar  to  the  "umealiq"  or  skinboat,  captain- type 
organization.  Thus,  the  social  system  is  very  close  to  the  familial  system, 
except  that  interaction  with  the  modern  "outside"  societal  agencies  has  pro¬ 
duced  many  complexities  (TR  54,  Vol.  II,  pp.  369-374).  The  roles  of  various 
individuals  such  as  a  store  owner,  water  and  waste  system  operator,  electrical 
powerplant  operator,  nurse's  aide,  and  school  teacher  are  intertwined  with  the 
roles  of  hunter,  fisherman,  craftsman,  etc.,  to  build  a  much  more  complex 
community.  Complexity  serves  to  "muddy"  the  clarity  of  indicators  used  in  the 
impact  section.  Nome  is  one  of  the  most  complex  of  the  communities  in  the 
area,  and  smaller  ones  like  Stebbins  and  Kotlik  are  the  least  complex.  (Refer 
to  TR  54  for  details  on  the  community  organization  of  Norton  Sound.) 

The  delivery  of  human  services  such  as  education,  health,  and  housing  is 
performed  more  frequently  by  the  regional,  state,  or  church  systems  rather 
than  the  family,  as  was  the  case  in  recent  historical  and  prehistoric  times. 
New  high  schools  with  modern  classrooms  (i.e.,  lighting,  chairs,  visual  aids, 
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as  well  as  the  latest  and  best  equipment,  supported  by  regional,  state,  and 
Federal  funds)  are  appearing  in  villages  such  as  Golovin  and  Alakanuk.  In  this 
way,  more  students  are  receiving  education  in  the  villages  rather  than  at  more 
distant  locations .  Hospitals  which  "reach"  into  the  villages  are  being 
erected  in  larger  communities  (Nome  and  Bethel).  These  hospitals  have  the 
latest  equipment  and  are  almost  fully  staffed.  Modern  housing  through  agen¬ 
cies  such  as  Housing  and  Urban  Development  (HUD)  are  being  supplied;  water  and 
waste  systems  for  housing  are  provided  in  nearly  every  village  in  the  Norton 
Sound  area.  These  houses  have  the  latest  in  equipment  and  conveniences. 
Training  and  keeping  the  operators  for  these  systems  is  difficult  when  outside 
opportunities  arise  which  draw  operators  away  from  maintaining  the  facilities, 
when  increases  in  populations  overload  them,  and  while  cold  weather  conditions 
cause  them  to  breakdown  (Ryan  and  Tornfelt,  1978).  Often,  then,  the  problem 
is  largely  to  retain  personnel  who  can  keep  up  with  the  changes  in  the 
physical  support  facilities.  Such  problems  indicate  the  influence  of  re¬ 
gional,  state,  and  national  systems  on  the  community  needs.  (Refer  to 
TR  59,  p.  389,  for  details  on  delivery  systems  in  the  Norton  Sound  area.) 

b.  Political  Systems:  Nome  can  probably  be  best  described  as 
a  regional  center  with  multiple  economic,  and  hence,  political  factors  in 
which  the  villages  and  Nome-based  Natives  play  both  a  direct  and  indirect  role 
through  their  membership  in  the  Bering  Straits  Native  Corporation  (BSNC) , 
Kawerak,  Inc.,  and  Sitnasuak,  and  through  the  Alaska  Native  Claims  Settlement 
Act  (ANCSA)  land  rights  (Refer  to  TR  54,  pp.  392-418,  for  details.) 

A  part  of  the  Norton  Sound  political  systems  are  Yukon  River  Delta  village 
governments.  These  would  be  indirectly  impacted  by  the  oil  exploration  due  to 
many  physical  and  social  changes  such  as  a  change  in  population,  subsistence, 
and  cash  economy.  The  following  is  a  brief  description  of  village  govern¬ 
ments.  More  specific  data  on  government  funding,  facilities,  council  members, 
etc.,  may  be  obtained  from  the  Alaska  Department  of  Community  and  Regional 
Affairs  (DCRA,  1979). 

Mountain  Village,  Chevak,  Fortuna  Ledge,  Sheldon  Point,  Hooper  Bay,  Kotlik, 
Alakanuk,  Emmonak,  and  Scammon  Bay  are  all  second  class  cities.  As  such,  they 
are  governed  by  a  seven-member  city  council  which  chooses  a  mayor  to  adminis¬ 
ter  the  city  on  a  political  level.  Under  state  law,  these  villages  assume 
diverse  powers.  Among  these  powers  is  the  ability  to  tax  the  village  people 
as  well  as  others  within  their  jurisdiction.  This  power  is  one  source  of 
political  energy  and  can  be  impacted  positively  or  negatively  by  oil  derived 
income  and  influence,  which  could  change  social  relations.  Income  is  also 
derived  from  revenue  sharing  Rural  Development  Assistance  (RDA)  grants. 
Revenue  funds  are  usually  distributed  on  a  per  capita  basis.  When  it  is, 
population  increases  or  decreases  due  to  OCS  activities  could  impact  this 
source  of  political  energy.  Cities  can  also  charge  for  public  services  per¬ 
formed  by  their  employees.  In  the  Yukon  Delta  cities  that  have  been  men¬ 
tioned,  these  employees  include  administrators,  treasurers,  policemen,  jani¬ 
tors,  pumphouse  operators,  recreation  specialists,  heavy  equipment  operators, 
airstrip  maintenance  people,  powerplant  operators,  village  communications 
operators,  youth  program  coordinators,  and  a  host  of  other  positions.  Any 
changes  in  city  revenues  would  affect  the  performance  of  the  socioeconomic 
functions  mentioned  in  the  opening  paragraphs  of  this  section  as  essential  to 
the  survival  of  both  social  and  political  systems.  These  impacts  would  likely 
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be  positive,  but  may  sometimes  be  negative.  Political  transformations  at  the 
village  level  also  change  relations  on  the  regional  and  state  levels,  and  vice 
versa. 

Another  important  aspect  of  the  village  government  is  shown  in  the  political 
energies  of  non-city  programs  and  services.  Each  of  the  communities  of 
Chevak,  Mountain  Village,  Fortuna  Ledge,  Sheldon  Point,  Hooper  Bay,  Kotlik, 
Alakanuk,  Eramonak,  and  Scammon  Bay  is  represented  by  a  five-member  traditional 
council.  Adoption  of  a  constitution  and  by-laws  gives  these  villages  recogni¬ 
tion  by  the  Bureau  of  Indian  Affairs  (BIA) ,  and  accordingly,  authority  to 
administer  funds  from  a  variety  of  Federal  programs  such  as  health  services, 
employment  assistance,  college  assistance,  social  services,  tribal  operations, 
and  many  others.  These  services  in  some  villages  are  also  provided  through 
regional  tribal  organizations  such  as  the  Yukon-Kuskokwim  Health  Corporations 
(YKHC)  and  the  Association  of  Village  Council  Presidents,  Inc.  (AVCP) .  Some 
receive  funds  from  RDA  and  the  Economic  Development  Administration 
(EDA).  The  traditional  council’s  control  on  the  distribution  of  these  funds 
are  sources  of  political  energy  in  the  system  and  can  be  impacted  by  OCS- 
related  population  and  income  distribution. 

c-  Interethnic  Relations  and  Implied  Attitudes:  Sources  and 
diversity  of  interethnic  contact  and  conflict  are  many.  The  Norton  Sound 
people  resolved  them  in  an  interesting  but  complex  way  (refer  to  Interethnic 
Relations  and  Implied  Attitudes,  TR  54,  pp.  418-427).  As  a  result  of  ANCSA 
and  the  establishment  of  Native  corporations.  Native  political  power  and 
status  have  increased.  Representatives  from  Native  agencies  meet  with  other 
agencies  at  home,  in  Juneau,  and  Washington,  D.C.,  to  lobby  and  negotiate  with 
increasing  success  for  the  people  to  whom  they  are  responsible. 

d.  Indicators  of  Response  to  Change:  Awareness  of  certain 

indicators  of  change  is  important  in  evaluating  impacts  in  Section  IV.B.l.b. 
of  this  document.  The  more  important  of  these  are  mental  health,  alcohol 
abuse,  and  crime  rates,  as  well  as  positive  ones  such  as  cultural  revitaliza¬ 
tion,  new  identity,  and  new  business  interests.  Generally,  the  studies  indi¬ 
cate  that  both  negative  and  positive  indicators  show  an  increase.  This  in¬ 
crease  of  negative  indicators  shows  a  corresponding  increase  in  problems.  The 
positive  indicators  show  attempts  to  eliminate  and  ameliorate  the  problems. 
(For  details,  see  TR  54,  pp.  427-439.) 

Depending  on  the  degree  of  interaction  between  oil  exploration  and  development 
enclaves,  amount  of  deviance,  alcoholism,  number  of  communicable  diseases, 
poverty,  illegitimate  pregnancies,  and  many  others,  indicators  of  disorgani¬ 
zation  will  become  more  or  less  prominent.  (Refer  to  Appendix  B,  Enclave 
Assumptions.)  Literature  on  boom  towns  in  the  United  States,  particularly 
those  by  William  R.  Freudenburg  (1978),  may  be  consulted  for  details  on  the 
high  interaction  side  of  the  continuum.  The  indicators  of  social  impacts  to 
scrutinize  in  these  studies  are  those  related  to  village  well  being.  These 
include  incidences  of  drunkenness,  delinquency,  and  divorce.  High  frequencies 
of  these  symptoms  show  stress  on  village  inhabitants .  These  frequencies  are 
tempered  by  a  knowledge  of  the  size  of  the  community,  the  types  of  new  people 
coming  into  the  village  or  community,  and  are  usually  due  to  the  changes  that 
are  taking  place  in  the  behavior,  values,  and  perceptions  of  the  long  time 
residents  of  the  communities.  It  is  difficult  to  assess  the  change  in  fre¬ 
quencies  due  to  oil  and  gas,  but  this  is  done  by  comparing  the  projections  for 
non-OCS  and  projections  with  OCS  populations. 
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When  a  higher  proportion  of  new  people  come  into  a  village,  or  Nome,  there  is 
a  change  in  the  performance  of  the  economic  function  (subsistence  in  the 
village),  performance  of  the  political  function,  control  of  deviance,  per¬ 
formance  of  socialization  (training)  of  the  young,  caring  for  the  needy,  and 
maintaining  personal  morale.  The  indicators  of  response  to  oil  exploration 
and  change  mentioned  above  are  among  those  that  show  how  the  village  performs 
the  four  vital  functions  of  goal  achievement,  adaptation  to  a  changing  social 
and  physical  environment,  integration  of  its  members  into  a  whole,  and  main¬ 
tenance  of  its  sociocultural  form.  High  positive  indicators  on  each  of  these 
functions  is  evidence  of  a  healthy  and  energetic  community.  Low  positive 
indicators  on  each  function  is  evidence  of  an  unhealthy,  unenergetic  com¬ 
munity. 

The  perception  of  people  in  the  Norton  Sound  villages  on  how  oil  exploration 
and  development  is  going  to  affect  them  is  as  important  a  social  variable  as 
is  the  real  environmental  and  social  affect.  Details  on  how  people  perceive 
this  impact  can  be  found  in  the  scoping  memorandum  for  this  area  which  is 
discussed  in  Sections  I.F.,  V.B.,  and  Appendix  H. 

3 .  Subsistence  Patterns: 

Definitions :  Alaska  statutes  define  "subsistence  uses"  as  those  customary  and 
traditional  uses  in  Alaska  of  wild  renewable  resources  for  direct  personal  or 
family  consumption  (AS  Sec.  16.05.940). 

The  Alaska  National  Interest  Lands  Act  (PL  96-487,  December  2,  1980),  Sec¬ 
tions  803  and  804  state: 

"Section  803.  As  used  in  this  act,  the  term  "subsistence  uses" 
means  the  customary  and  traditional  uses  by  rural  Alaska  residents 
of  wild,  renewable  resources  for  direct  personal  or  family  consump¬ 
tion  as  food,  shelter,  fuel,  clothing,  tools,  or  transportation;  for 
making  and  selling  of  handicraft  articles  out  of  nonedible  byprod¬ 
ucts  of  fish  and  wildlife  resources  taken  for  personal  or  family 
consumption;  for  barter,  or  sharing  for  personal  or  family  consump¬ 
tion;  and  for  customary  trade.  For  the  purposes  of  this  section, 
the  term: 

1.  "family"  means  all  persons  related  by  blood,  marriage,  or  adop¬ 
tion,  or  any  person  living  within  the  household  on  a  permanent 
basis;  and 

2.  "barter"  means  the  exchange  of  fish  or  wildlife  or  their  parts, 
taken  for  subsistence  uses: 

A.  for  other  fish  or  game  or  their  parts;  or 

B.  for  other  food  or  for  nonedible  items  other  than  money  if 
the  exchange  is  of  limited  and  noncommercial  nature. 

Section  804.  Except  as  otherwise  provided  in  this  act  and  other 
Federal  laws,  the  taking  on  public  lands  of  fish  and  wildlife  for 
nonwasteful  subsistence  uses  shall  be  accorded  priority  over  the 
taking  on  such  lands  of  fish  and  wildlife  for  other  purposes.  When¬ 
ever  it  is  necessary  to  restrict  the  taking  of  populations  of  fish 
and  wildlife  on  such  lands  for  subsistence  uses  in  order  to  protect 
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the  continued  viability  of  such  populations,  or  to  continue  such 
uses ,  such  priority  shall  be  implemented  through  appropriate  limita¬ 
tions  based  on  the  application  of  the  following  criteria: 

1.  customary  and  direct  dependence  upon  the  populations  as  the 
mainstay  of  livelihood; 

2.  local  residency;  and 

3.  the  availability  of  alternative  resources." 

These  definitions  and  the  recognition  accorded  subsistence  uses  in  both 
Federal  and  state  laws  are  part  of  a  long  political  controversy  surrounding 
this  issue  which,  over  the  last  few  years,  has  resulted  in  both  a  state  sub¬ 
sistence  law  (1978),  and  more  recently,  the  Alaska  National  Interest  Lands  or 
d-2  bill  (1980).  State  law  and  the  Alaska  Department  of  Fish  and  Game  (ADF&G) 
policy  and  regulations  regarding  subsistence  hunting  and  fishing  are  discussed 
in  the  Special  Report  on  the  State  Fish  and  Game  Law,  1978.  State-Federal 
consistency  and  the  implementation  of  fish  and  game  regulations,  now  that  the 
Alaska  National  Interest  Lands  bill  has  passed,  are  evolving  amid  controversy. 

The  importance  of  the  Alaska  National  Interest  Lands  bill  to  the  Norton  Sound, 
Bering  Strait,  and  Yukon  Delta  areas  in  particular  will  be  profound,  since 
millions  of  acres  of  local  lands  have  been  set  aside  in  one  of  several  Federal 
conservation  systems,  including  the  Bering  Land  Bridge  Natural  Preserve 
(2,457,000  acres),  the  Bering  Sea  additions  to  the  Alaska  Maritime  National 
Wildlife  Range,  which  includes  the  following  islands:  Sledge,  Bluff,  Besboro, 
Egg>  King,  Punuk,  and  Fairway  Rock.  In  the  Yukon  Delta  area,  approximately 
13,400,000  acres  have  been  added  to  the  already  existing  Clarence  Rhode 
National  Wildlife  Range  system  (see  Section  III.E.5.  on  Land  Use). 

The  Inupiat  and  Yupik  Eskimo  people  of  the  Norton  Sound,  Bering  Strait,  and 
Yukon  Delta  areas  depend  on  the  subsistence  taking  of  fish,  marine  mammals, 
birds,  whales,  and  other  foods  found  locally,  as  their  ancestors  did  for  as 
long  as  the  region  has  been  humanly  occupied.  A  Yupik  Eskimo  report  entitled, 
Does  One  Way  of  Life  Have  to  Die  So  That  Another  Can  Live,  eloquently  states 
the  importance  of  the  Eskimo's  cultural  survival  as  imbedded  in  the  subsis¬ 
tence  way  of  life  and  each  individual's  personal  relationship  to  the  land  and 
sea,  and  the  resources: 

"Our  area  is  not  an  economically  developed  area.  We  depend  on  the 
sea  for  our  food  and  clothing.  There  is  much  sharing  in  the 
catches,  as  we  realize  the  needs  of  our  brothers  and  they  realize 
our  needs.  It  is  not  joyful  to  see  our  children  and  grandchildren 
hungry  .  .  .If  the  law  prohibits  hunting  of  sea  mammals  at  any 
time,  the  people  will  listen  to  the  hunger  of  their  families  and 
hunt  even  against  the  law  .  .  .  Everyone  of  us  is  Eskimo  around 
here.  We  all  have  to  eat  our  own  native  food,  and  there  is  no 
question  about  it.  We  cannot  possibly  go  without  it  .  .  .  Please 
try  to  fathom  our  great  desire  to  survive  in  a  way  somewhat  dif¬ 
ferent  from  yours,  and  thus  see  why  the  hunters  will  continue  to  go 
out."  The  elders  of  Nightmute,  1973.  Refer  to  page  4  of  Davidson 
(1974). 

"Over  long  stretches  of  unrecorded  time,  Native  Americans  estab¬ 
lished  balances  with  other  life  on  the  earth.  They  survived  over 
the  centuries  by  living  in  balance  with  the  fish  and  birds  and 
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animals--in  balance  with  the  subsistence  resources  of  the  natural 
world.  In  no  more  than  a  fleeting  moment  in  time,  this  balance  has 
been  torn  apart  wherever  Europeans  settled  and  civilized  North 
America.  When  the  balance,  or  circle  of  life  as  it  has  been  called, 
is  broken,  birds  and  fish  and  animals  begin  disappearing  from  the 
land.  When  they  are  gone,  so  are  the  people  who  depended  upon 
them."  (Davidson,  1974,  p.  5.) 

The  possible  introduction  of  oil  and  gas  activity  in  the  Norton  Sound,  Bering 
Strait,  and  Yukon  Delta  areas  raises  this  concern  anew  for  the  people  of  these 
areas.  This  is  not  to  deny  that  people  in  this  region  do  not  wear  jeans  and 
other  clothes  of  western  manufacture,  or  order  out  of  Sears  catalogs;  or  that 
they  do  not  buy  snowmachines ,  outboards,  and  rifles  for  their  subsistence 
hunting  and  fishing  activities.  But  the  values  they  hold  and  the  importance 
they  place  on  sharing  with  family  and  village,  and  in  continuing  as  a  harmoni¬ 
ous  part  of  the  ecosystem  of  which  they  are  a  part,  is  paramount.  Language, 
culture,  spiritual  beliefs,  customs,  respect  for  others  and  for  oneself  are 
all  tied  into  an  integrated,  holistic  view  of  the  world  centered  around  the 
traditional  hunting,  fishing,  and  gathering  lifestyle  associated  with  their 
local  resources.  For  these  reasons,  hunters  or  fishermen  are  the  most  re¬ 
spected  leaders  in  the  community;  success  at  the  hunt  or  at  fishing  directly 
influences  one's  standing  in  the  community.  Leadership  in  newer  organiza¬ 
tional  forms  tends  to  follow  these  traditional  values  and  bases  for  respect  so 
that  success  at  hunting  and  fishing  still  provides  the  dominant  structure 
around  which  the  community  and  its  people  are  organized. 

The  following  discussion,  drawing  heavily  on  Ellanna,  1980,  Technical  Report 
No.  53,  Vol.  1,  focuses  on  the  actual  food  hunted,  fished,  and  gathered  by 
local  residents  of  the  area.  Further  discussion  of  village  lifestyles  and 
livelihood  is  found  in  Section  III.B.4.,  Village  Livelihood.  Discussion  of 
the  historic  sites  and  traditional  hunting  and  fishing  areas  is  found  in 
Section  III.E.l.,  Cultural  Resources.  Traditional  population  levels  and 
settlement  patterns  associated  with  the  subsistence  lifestyle  can  be  found  in 
Section  III.B.l.,  Population.  For  a  discussion  of  the  subsistence  species 
utilized  locally,  refer  to  Sections  III.C.2,  Fish  Resources;  III.C.6.,  Endan¬ 
gered  Species;  III.C.4.,  Marine  Mammals;  and  III.C.3.,  Birds. 

Ellanna  (1980)  and  others  identified  the  following  major  ecological  orienta¬ 
tions  within  the  Norton  Sound/Yukon  Delta  area  which  characterizes  the  resi¬ 
dents'  predominant  subsistence  patterns.  (Refer  to  Table  III. B. 3.-1.)  They 
are : 

a*  small  sea  mammal  hunting,  inland  hunting,  and  fishing  pattern:  the 

contemporary  communities  of  Shishmaref,  Brevig  Mission,  Teller,  and 
Mary's  Igloo; 

b.  large  sea  mammal  hunting  pattern:  the  customary  communities  of  Wales, 
Inalik  (Little  Diomede),  King  Island,  Gambell,  and  Savoonga  (St.  Lawrence 
Island) ; 

c.  Norton  Sound  fishing  and  coastal  and  inland  hunting  pattern:  the  contem¬ 
porary  communities  of  Solomon,  Golovin,  White  Mountain,  Council,  Elim, 
Koyuk,  Shaktoolik,  and  Unalakleet; 
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Table  III. B. 3.-1 


Seasonal  Patterns  of  Utilization  by 
Village  and  Species:  Norton  Sound/Yukon  Delta 
1976-1979 


SMALL  SEA 

a . 

MAMMAL,  INLAND  HUNTING,  AND  FISHING  PATTERN 

Shishmaref 

,  Teller, 

Brevig  Mission,  and  Mary's  Igloo 

Seasons* 

Species 

S£ 

Su 

F 

W 

Villages 

Using 

Fish: 

Herring 

X 

X 

X 

Teller,  Shishmaref 

Smelt 

X 

X 

X 

X 

Teller,  Shishmaref 

Saffron  Cod 

X 

X 

Teller,  Shishmaref 

Whitefish  Species 

X 

X 

X 

X 

Shishmaref 

Arctic  Grayling 

X 

X 

Teller,  Shishmaref 

Arctic  Char 

X 

X 

Teller,  Shishmaref 

Salmon 

X 

X 

Sea  Mammals: 

Pacific  Walrus 

X 

X 

Shishmaref,  Teller, 

Brevig  Mission 

Bearded  Seal 

X 

X 

X 

X 

Shishmaref,  Teller, 

Brevig  Mission 

Harbor/Spotted  Seal 

X 

X 

X 

X 

Shishmaref,  Teller, 

Brevig  Mission 

Ringed  Seal 

X 

X 

X 

X 

Shishmaref,  Teller, 

Brevig  Mission 

Birds : 

Migratory  Waterfowl 

X 

X 

X 

All  Villages 

Land  Animals: 

Moose 

X 

X 

All  Villages 

Ptarmigan 

X 

X 

All  Villages 

Arctic  Hare 

X 

X 

All  Villages 

Other  Resources: 

Greens  and  Berries 

X 

X 

X 

All  Villages 

LARGE 

SEA 

b. 

MAMMAL 

HUNTING  PATTERN 

Little  Diomede,  King  Islanders  in  Nome,  and 


Gambell 

and  Savoonga  on  St. 

Lawrence  Island 

Species 

S£ 

Seasons* 

Su  F  W 

Villages  Using 

Sea  Mammals: 

Pacific  Walrus 

X 

X 

X 

All  Villages 

Bearded  Seal 

X 

X 

King  Island,  Little  Diomede 

Bowhead  Whale 

X 

Gambell,  Savoonga 

Gray  Whale 

X 

Gambell,  Savoonga 

Beluga  Whale 

X 

Gambell,  Savoonga 

Minke  Whale 

X 

Gambell,  Savoonga 

Spotted  Seal 

X 

All  Villages 

Sea  Lions 

X 

All  Villages 

Fish  and  Shellfish: 

Salmon 

X 

X 

All  Villages 

Crab 

X 

Gambell,  Savoonga 

Sculpin 

X 

Gambell,  Savoonga 

Tomcod 

X 

Gambell,  Savoonga 

Other  Fish 

X 

X 

X 

All  Villages 

Birds : 

Migratory  Waterfowl 

X 

X 

X 

King  Islanders  and  Diomede 

Islanders  in  Nome,  Teller 

Land  Animals: 

Moose 

X 

X 

King  Islanders  and  Diomede 

Islanders  in  Nome,  Teller 

Other  Resources: 

Greens  and  Berries 

X 

X 

X 

King  Islanders  and  Diomede 

Islanders  in  Nome,  Teller 

*Explanation  of  Seasons: 
Sp  =  Spring 
Su  =  Summer 
F  =  Fall 
W  =  Winter 


Table  III. B. 3.-1 


Seasonal  Patterns  of  Utilization  by 
Village  and  Species:  Norton  Sound/Yukon  Delta 
1976-1979 
cont . 


NORTON  SOUND  FISHING  AND  COASTAL  AND  INLAND 
HUNTING  PATTERN 

Nome,  Solomon,  Golovin,  White  Mountain,  Council, 


Elim, 

Koyuk, 

Shaktoolik,  Unalakleet 

Seasons 

•k 

Species 

S£ 

Su 

F 

w 

Villages  Using 

Fish  and  Shellfish: 

Salmon 

X** 

All  Villages 

Herring 

X 

X 

Golovin,  Mopes  Point,  Elim,  Shaktoolik, 

Unalakleet 

Smelt 

X 

X 

Elim,  Moses  Point,  Koyuk,  Shaktoolik, 

Unalakleet 

Tomcod 

X 

X 

All  Villages 

Flounder 

X 

Elim,  Moses  Point,  Shaktoolik, 

Unalakleet 

Arctic  Grayling 

X 

X 

X 

Golovin,  Nome,  Elim,  Moses  Point, 

Shaktoolik,  Unalakleet 

Arctic  Char 

X 

X 

X 

Golovin,  Elim,  Moses  Point, 

Shaktoolik,  Unalakleet,  Nome 

Whitef ish 

X 

X 

Shaktoolik,  Unalakleet 

Whitef ish 

X 

X 

Golovin,  Elim,  Moses  Point 

King  Crab 

X 

X 

Shaktoolik,  Unalakleet,  Nome,  Golovin 

Other  Fish 

X 

X 

All  Villages 

Sea  Mammals: 

Beluga  Whale 

X 

X 

All  Villages 

Bearded  Seal 

X 

All  Villages 

Spotted  Seal 

X 

All  Villages 

Ringed  Seal 

X 

All  Villages 

Pacific  Walrus 

X 

X 

Golovin,  White  Mountain,  Elim, 

Shaktoolik 

Land  Animals: 

Moose 

X 

X 

Nome,  Solomon,  Council,  White  Mountain 

Caribou 

X 

Koyuk,  Shaktoolik,  Unalakleet 

Birds : 

Migratory 

X 

X 

All  Villages 

d. 


YUKON  DELTA  FISHING  AND  SMALL  SEA  MAMMAL  HUNTING 
St.  Michael,  Stebbins,  Kotlik,  Bill  Moore's  Slough,  Hamilton,  Emraonak, 
Alakanuk,  Sheldon  Point,  Mountain  Village,  and  to  a  Lesser  Extent,  St.  Mary's 


Seasons* 

Species 

S£ 

Su  F 

w 

Villages  Using 

Fish  and  Shellfish: 

Salmon-King  Chum  and 

Silver 

krk 

All  Villages 

Herring 

X 

X 

Stebbins  and  St.  Michael 

Smelt 

Tomcod 

X 

X 

X 

All  Villages 

All  Villages 

Flounder 

X 

X 

All  Villages 

Arctic  Char 

X  X 

X 

All  Villages 

Whitef ish 

X  X 

X 

All  Villages 

Sheef ish 

X 

X 

All  Villages 

Blackf ish 

X 

X 

All  Villages 

Sea  Mammals: 

Bearded  Seal 

X 

X 

X 

Primarily  St.  Michael,  Stebbins;  also 
Yukon  Delta  Villages  Occasionally 

Spotted  Seal 

X 

X 

X 

Primarily  St.  Michael,  Stebbins;  also 
Yukon  Delta  Villages  Occasionally 

Ringed  Seal 

X 

X 

X 

Primarily  St.  Michael,  Stebbins;  also 
Yukon  Delta  Villages  Occasionally 

Beluga  Whale 

X 

X 

X 

Primarily  St.  Michael,  Stebbins;  also 
Yukon  Delta  Villages  Occasionally 

Pacific  Walrus 

X 

X 

X 

Primarily  St.  Michael,  Stebbins;  also 
Yukon  Delta  Villages  Occasionally 

Land  Animals: 

Moose 

Caribou,  Reindeer 

X 

X 

Stebbins  and  St.  Michael 

Stebbins  and  St.  Michael 

Arctic  Hare 

X 

X 

Yukon  Delta  Villages 

Beaver 

X 

X 

Yukon  Delta  Villages 

Birds : 

Migratory  Waterfowl 

X 

X  X 

All  Villages 

Other  Resources: 

Greens  and  Berries 

X 

X  X 

All  Villages 

Table  c. 

■^Explanation  of  Seasons: 
Sp  =  Spring 
Su  =  Summer 
F  =  Fall 
W  =  Winter 
** June -August 


Table  d. 

^Explanation  of  Seasons: 
Sp  =  Spring 
Su  =  Summer 
F  =  Fall 
W  =  Winter 
**June -Sept ember 


Sources.  Alaska  Department  of  Fish  and  Game  Annual  Management  Reports,  Yukon 
Area,  1976-1979;  Regnart  and  Kingsbury,  1980;  Alaska  Region  Salmon  Fishery  Report, 
1980;  and  Ellanna,  1980. 


d.  Yukon  Delta  fishing  and  small  sea  mammal  hunting  pattern:  the  contempor¬ 
ary  communities  of  St.  Michael,  Stebbins,  Kotlik,  Bill  Moore's  Slough, 
Hamilton,  Emmonak,  Alakanuk,  and  Sheldon  Point. 

a .  Small  Sea  Mammal  Hunting,  Inland  Hunting  and  Fishing  Pat¬ 
tern  (Shishmaref,  Brevig  Mission,  Teller,  and  Mary's  Igloo) :  At  the  northern 
perimeter  of  the  proposed  lease  sale  area,  seals  are  a  critical  food  source 
(both  the  meat  and  oil)  with  bearded  seals  (ugruk) ,  ringed  and  spotted  seals 
first,  second,  and  third  in  harvest  frequency  and  local  preference.  In 
Shishmaref,  Ellanna  reports  150  to  175  bearded  seals  with  800  to  1000  hair 
seals  harvested  in  recent  years.  Other  villages  in  this  pattern  harvest  fewer 
seals  than  Shishmaref,  but  recent  and  accurate  harvest  figures  are  not  avail¬ 
able  for  these  villages.  Seal  skins  and  gut  are  utilized  locally  for  clothing 
and  other  home  uses,  as  well  as  for  crafts  which  are  sold  for  cash.  Walrus 
are  hunted  by  residents  of  these  villages,  but  the  social  and  technological 
complexity  of  the  hunt  and  number  of  walruses  harvested  is  considerably  less 
than  for  traditional  walrus -dependent  villages  (Diomede,  King,  and  St. 
Lawrence  Islands).  Migratory  waterfowl  are  also  important  subsistence  re¬ 
sources,  particularly  in  spring  and  summer,  when  winter  food  stocks  are  low, 
with  both  birds  and  eggs  harvested.  Fish  are  a  primary  subsistence  resource 
to  all  these  villages.  Fish  nets  are  set  in  the  vicinity  of  these  villages 
and  at  fish  camps  located  all  along  the  coast  and  up  the  drainages  of  major 
salmon  streams.  Salmon  are  dried  during  the  July  to  August  salmon  runs  for 
winter  use  and  surplus;  salmon  are  sold  for  local  cash  or  credit  (Eisler, 
1978).  Additional  species  of  fish,  including  herring,  whitefish,  arctic  char, 
grayling,  tomcod,  smelt,  flounder,  and  sculpin  are  caught  throughout  the  year, 
particularly  in  streams,  bays,  lagoons,  and  channels  of  the  nearshore  area 
(see  Table  III. B. 3.-1  and  Graphic  No.  2C).  Reindeer  herding  and  moose  hunting 
also  provide  an  important  local  food  source  to  these  villages.  With  the 
decline  of  caribou  in  the  1800' s,  reindeer  herding  was  introduced  to  the 
Seward  Peninsula  and  still  is  an  important  and  meaningful  part  of  the  economy 
and  culture  of  many  Bering  Strait  villages,  including  Teller  and  Brevig 
Mission.  Greens  and  berries  provide  nutritional  variety  and  balance  to  local 
diets . 

Ellanna  (1980)  estimates  that  approximately  75-80  percent  of  the  total  pro¬ 
tein,  fats,  and  vegetation  for  residents  of  Shishmaref  come  from  local  subsis¬ 
tence  resources.  Teller's  longer  history  of  contact  with  mining  activities, 
commercial  reindeer  herding,  and  wage  employment  is  associated  with  less 
subsistence  dependence  and  perhaps  some  loss  of  subsistence  knowledge  over 
time.  Brevig  Mission's  poor  cash  resources  affect  subsistence  use  and  take, 
but  increase  the  actual  need  for  these  resources  (Ellanna,  1980,  pp.  256-257). 
See  also  Section  III.B.4.  on  village  livelihood. 

b .  Large  Sea  Mammal  Hunting  Pattern  (Little  Diomede,  King 
Islanders  in  Nome,  Gambell  and  Savoonga  on  St.  Lawrence  Island,  and  Wales): 

Unquestionably,  the  open  skinboat  (umiak)  hunting  of  the  Pacific  walrus  is 
economically  and  culturally  the  most  important  subsistence  activity  of  the 
populations  within  this  subregional  grouping.  The  residents  of  St.  Lawrence 
Island  contemporarily  practice  bowhead  whaling  to  a  degree  much  greater  than 
Little  Diomede  and  Wales,  and  are  currently  deeply  involved  with  the  Alaskan 
Eskimo  struggle  against  the  International  Whaling  Commission  to  retain  their 
rights  to  whaling  for  economic,  social,  and  cultural  reasons.  However,  walrus 
hunting  even  for  this  group  is  economically  a  priority  (Ellanna,  1980, 
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pp.  260-261;  see  also  Table  III. B. 3. -2).  Walrus  are  taken  primarily  in  the 
spring  during  their  migration  north  from  wintering  areas  in  the  Bering  Sea. 
From  late  March  or  early  April  for  St.  Lawrence  Island  to  as  late  as  early 
July  for  Little  Diomede,  King  Island,  and  Wales,  first  cows  and  calves,  and 
later  bulls  and  barren  cows  are  hunted  primarily  in  open  water  at  ice  leads  or 
near  broken  ice.  Since  cowhides  are  the  only  suitable  hide  for  covering  the 
skinboat  or  umiak,  cows  are  critical  objects  of  the  hunt.  Bull  walrus,  too, 
are  highly  prized  for  their  ivory,  an  important  craft  and  cash  resource  for 
all  of  these  villages.  Walrus  meat  is  dried,  fermented,  and  stored  in  oil,  or 
frozen  (EWC  Report,  1980,  p.  8).  Other  walrus  by-products  provide  rawhide 
line  for  household  use  and  drum  heads  for  ceremonial  occasions  and  dancing. 

Walrus  are  hunted  as  a  cooperative  rather  than  individual  activity,  by  a  crew 
ranging  from  seven  to  ten  men,  directed  by  a  skinboat  captain.  Personal 
interrelationships,  social  factions,  economic  distribution,  and  well  being  are 
all  related  to  the  skinboat  crew  composition  and  the  success  of  the  hunt. 
Recent  changes  in  technology,  particularly  the  increased  use  of  aluminum 
boats,  has  introduced  some  social  changes  associated  with  the  hunt  and  its 
distribution.  See  Ellanna  (1980),  and  EWC  Report  (1980). 

Bowhead  whaling  is  the  most  prestigious  and  culturally  important  activity  for 
the  people  of  St.  Lawrence  Island  today,  and  is  an  important  link  between 
these  Siberian  Yupik  Eskimo  and  the  northern  Inupiat  of  villages  along  the 
North  Slope,  the  Canadian  Beaufort  Sea,  and  the  Greenland  Eskimo.  The  politi¬ 
cal  controversy  associated  with  quotas  set  by  the  International  Whaling  Com¬ 
mission  and  the  continued  attempts  to  encourage  or  force  compliance  with  these 
quotas  is  beyond  the  scope  of  this  environmental  impact  statement.  See 
Beaufort  Sea  FEIS,  1979;  Worl  Associates,  1978;  Rosita  Worl,  1980;  Tom 
Lowenstein,  1980;  the  North  Slope  Borough  CZM  Newsletter;  Anchorage  Daily 
News ;  and  the  Anchorage  Times  for  additional  information  on  this  controversy 
and  its  meaning.  See  also  Table  III. B. 3. -2,  based  on  a  recent  survey  in  the 
Bering  Strait  region,  which  ranks  the  preferences  of  Gambell  and  Savoonga 
residents  for  large  sea  mammals  available  locally.  Bowheads  are  hunted  in 
spring  on  their  northern  migration.  Like  walrus  hunting,  whaling  is  a  complex 
cooperative  effort  utilizing  skinboats,  an  elaborate  food  distribution  system, 
and  enormous  cultural  significance  for  the  whole  village.  In  the  opinion  of 
local  residents,  the  bowhead  whale  cannot  be  adequately  compensated  for  by  any 
other  food  source,  including  other  kinds  of  whale.  Whaling  as  an  activity  is 
at  the  core  of  St.  Lawrence  Island  culture  (Ellanna,  1980,  pp.  269-270). 

Other  sea  mammals,  including  three  species  of  seals,  whales  that  include  gray, 
beluga,  and  minke,  are  also  use,  as  well  as  fish  and  shellfish.  Wales  and 
St.  Lawrence  Island  residents  are  also  dependent  upon  local  reindeer  herds. 
Migratory  birds,  eggs,  berries,  and  vegetation  are  important  supplements  to 
sea  mammal  dependence.  See  Graphics  Nos.  2A,  2B,  and  2C. 

c .  Norton  Sound  Fishing  and  Coastal  and  Inland  Hunting  Pat¬ 
tern:  (Solomon,  Golovin,  White  Mountain,  Council,  Elim,  Koyuk,  Shaktoolik, 

Unalakleet,  and  part  of  Nome's  population):  This  diverse  group  of  villages 
are  unified  around  a  wide  variety  of  subsistence  resources  in  the  Norton  Sound 
area.  Overlapping  subsistence  use  areas  encompass  the  area  just  east  of  Nome 
(Nome  River)  to  Point  Romanof,  which  separates  this  pattern  of  utilization 
from  the  Yukon  Delta  pattern.  In  winter,  20  to  30  miles  offshore  in  Norton 
Sound  is  added  to  normal  subsistence  utilization  areas  closer  to  individual 
villages,  when  shore  fast  ice  permits  extensive  travel. 
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Table  III.B.3.-2 


Rank  Order  of  Primary  Subsistence  Species  for 
Selected  Bering  Strait  Villages 


Gambell 


Savoonga 


Little  Diomede 


Wales 


Walrus 
Black  Whale 
(bowhead) 

Gray  Whale 
Oogruk  (bearded 
seal) 

Seal 

Beluga  Whale 
Polar  Bear 


1 

1.5 

3 

2 

3 

5 

6 


1 

1 

5 

3 

4 
7 

6 


3 
2 

4 


1 

2 

3 

2 

3 

4 
4 


Source:  Alaska  Eskimo  Walrus  Commission  Final  Report,  “Use  and  Dependence  Upon  Walrus  in  the  Bering  Straits  and  Norton 

Sound  Areas,  for  Kawerak,  Inc.,  June  1980,  p.  7. 


Salmon,  particularly  pink,  chum,  and  king,  are  the  most  important  cash  re¬ 
source  for  this  area,  and  are  a  critical  subsistence  resource  as  well.  It  is 
not  uncommon  for  residents  of  this  area  to  participate  in  both  subsistence  and 
commercial  salmon  fishing  at  the  same  site  during  the  same  week.  Salmon 
fishing  occurs  during  the  early  June-August  period,  and  constitutes  approxi¬ 
mately  35-40  percent  of  the  total  diet  of  residents  of  these  villages 
(Ellanna,  1980).  Beach  seining  and  gill  netting  for  herring  are  also  impor¬ 
tant  subsistence  activities,  as  herring  is  a  staple  of  residents  of  Golovin, 
Elim,  Moses  Point,  Shaktoolik,  and  Unalakleet.  Barton  (1978)  reports  an 
average  of  300  pounds  of  herring  harvested  for  subsistence  by  Shaktoolik  and 
Unalakleet  from  1975-1978,  and  150  pounds  average  for  the  villages  of  Golovin 
and  Elim  during  this  time  period.  (See  also  Hemming,  Harrison,  and  Braund, 
1978). 

Other  fish  and  shellfish  of  importance  to  villages  along  Norton  Sound  are 
crab,  whitefish,  grayling,  arctic  char,  smelt,  burbot,  tomcod,  pike,  sheefish, 
halibut,  lamprey,  suckers,  blackfish,  stickleback,  chub,  sculpin,  and  clams. 
See  Graphic  No.  2C.  Small  sea  mammals  including  beluga  whales,  bearded, 
spotted,  and  ringed  seals  are  hunted  by  boat  in  open  water,  particularly  in 
spring  and  fall,  and  are  estimated  to  comprise  15-20  percent  of  the  local  diet 
in  this  area  (Ellanna,  1980).  Moose,  particularly  for  Nome,  Council,  Solomon, 
and  White  Mountain  residents,  as  well  as  caribou,  especially  for  residents  of 
Shaktoolik,  Unalakleet,  and  Koyuk,  are  also  important  subsistence  resources. 
Migratory  birds  in  spring  and  fall,  along  with  eggs  and  fledglings,  are 
eagerly  anticipated  and  prized  subsistence  foods.  Ellanna  estimates  that 
80-90  percent  of  Norton  Sound  village  diet  is  by  local  acquisition  with  be¬ 
tween  50-75  percent  of  this  total  from  marine  resources.  See  also  commercial 
fishing,  Section  XII. C. 2. 

d.  Yukon  Delta  Fishing  and  Small  Sea  Mammal  Hunting  Pat¬ 
tern  (St.  Michael,  Stebbins,  Kotlik,  Bill  Moored  Slough,  Hamilton,  Emmonak, 
Alakanuk, Sheldon  Point,  Mountain  Village,  and  St.  Mary’s) :  Villages  in  this 

subsistence  pattern  are  primarily  fishermen.  Villages  along  the  Yukon  Delta 
proper  are  primarily  dependent  upon  chum,  king,  and  silver  salmon  for  both 
subsistence  and  cash.  Residents  of  Stebbins  and  St.  Michael,  while  commer¬ 
cially  involved  in  the  salmon  fishery  of  the  Yukon  Delta,  specialize  locally 
in  the  subsistence  herring  fishery  as  well  as  utilizing  a  greater  diversity  of 
sea  and  land  mammals.  The  majority  of  salmon  are  taken  by  gill  or  set  net, 
with  some  gill  netting  also  practiced.  Most  residents  build  and  maintain 
their  own  wooden  boats.  Summer  fish  camps  are  maintained  within  about  a  40- 
to  50-mile  radius  of  Yukon  Delta  villages,  and  are  maintained  from  June 
through  early  September.  For  the  coastal  villages  of  the  Yukon  Delta,  the 
Association  of  Village  Council  Presidents  (AVCP)  and  others,  estimate  30  to 
40  percent  of  local  diet  and  70  to  85  percent  of  the  total  cash  needed  to 
purchase  subsistence  equipment  is  obtained  from  salmon  fishing  (Ellanna, 
1980). 

Controversy  surrounding  regulation  of  offshore  fisheries  has  centered  in 
recent  years  on  the  herring  and  salmon  fisheries  utilized  by  Yukon-Kuskokwim 
fishermen  because  of  the  heavy  dependence  of  these  villages  on  these  re¬ 
sources.  See  Hemming,  Harrison,  and  Braund,  1979;  Napoleon  vs.  Hodges,  1979; 
and  recent  issues  of  the  Bering  Sea  Fishermen,  1979-1980. 
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GRAPHIC  NO.  2A 


SUBSISTENCE  HARVEST  OF  MARINE  MAMMALS 


BOWHEAD  WHALE  HARVEST  AREA 

BELUGA  WHALE  HARVEST  AREA 

YUKON  BELUGA  WHALE  HARVEST  AREA 

WALRUS  HARVEST  AREA 

SEAL  (  BEARDED,  RINGED  and  SPOTTED  ) 
HARVEST  AREA 

NATIVE  CORE  BOUNDARY 


,  —  f'-i  j.  «-  >_•  i  i  i  i  i  i  .  ,  r  \  .  i  h  c  l  3  LJ  I  I  , 

_  . . ;  Community  of  St.  Michael, 

^erS'0COnim':  ’  Thomas'  pers-  comm.;  T.  Walluk,  pers.  comm.,  Roy  Baxter,  pers.  comm. 

n _ _  „  |  .i  l  ®®omm®ndations  ,or  Minimizing  the  Impacts  of  Hydrocarbon  Development  on  the 

Uoyon  Ltu. I  Flsh’  Wildlife,  and  Aquatic  Plant  Resources  of  the  Northern  Bering  Sea  and  Norton  Sound. 

T.h®  I,nforr,,at'on  portrayed  on  this  maP  is  preliminary  and  as  such  is  subject  to  revision,  should 
additional  information  warrant  it. 
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0000  EGG  HARVEST  AREA 


Source:  See  Graphic  2A 
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Several  additional  species  of  fish,  including  sheefish,  whitefish,  smelt, 
blackfish,  lingcod,  and  pike  are  harvested  in  spring,  fall,  and  winter  by 
residents  of  these  villages.  Small  sea  mammals,  including  bearded,  spotted, 
and  ringed  seals,  beluga  whale,  and  occasionally  walrus,  are  also  harvested 
locally.  AVCP's  1976  subsistence  harvest  statistics  indicate  that  Yukon  Delta 
villages  are  less  dependent  upon  small  sea  mammals  than  are  the  villages  of 
Stebbins  and  St.  Michael.  Reindeer,  caribou,  and  some  moose  are  also  impor¬ 
tant  to  residents  of  Stebbins  and  St.  Michael,  comprising  15-30  percent  of 
local  diet.  (See  Sec.  IV.B.l.,  Table  IV. B. 1 . c . -1 .  ) 

Migratory  waterfowl  are  important  food  sources  for  all  these  villages. 

’’Besides  providing  meat  for  food  and  skins  for  clothing,  waterfowl 
have  always  been  deeply  involved  in  Native  folklore  and  mythology. 

Bird  beaks,  bones,  and  feathers  adorn  ceremonial  dress  and  masks, 
and  the  lore  of  birds  is  prominent  in  stories  of  Eskimo  ancestors” 
(Davidson,  1974,  p.  49). 

4-  Village  Livelihood:  Modern  subsistence  lifestyles  depend  upon  a 
certain  amount  of  cash,  usually  from  wages,  state  or  Federal  transfer  pay¬ 
ments  ,  and  a  combined  family  strategy  in  which  one  family  member  works  while 
another  engages  in  seasonal  subsistence  activities.  In  villages  with  commer¬ 
cial  fishing  incomes  (Yukon  Delta  communities,  Elim,  Unalakleet,  Golovin,  and 
Moses  Point),  cash  from  commercial  fishing  can  be  used  to  obtain  the  subsis¬ 
tence  technology  necessary  to  maintain  life  on  a  year-round  basis.  In  vil¬ 
lages  dependent  upon  walrus,  whale,  or  seals,  ivory  craftsmanship,  skin  sew¬ 
ing,  and  sales  form  a  part  of  many  villagers'  cash  resources.  Seasonal  jobs 
in  construction,  firefighting,  or  fish  processing  are  additional  sources  of 
wage  labor  which  still  permit  seasonal  subsistence  activities.  Where  these 
jobs  are  not  available,  or  during  periods  of  locally  declining  resources, 
welfare  payments  and  food  stamp  programs  provide  cash  and  help  to  purchase 
ammunition  and  gear  for  subsistence  pursuits. 

Data  on  village  level  income  and  its  relationship  to  subsistence  activities 
and  village  family  living  patterns  is  incomplete  for  the  Norton  lease  sale 
area.  The  Kawarek,  Inc.,  OEDP  report  provides  information  for  Gambell  and 
Savoonga ,  as  does  the  Alaska  Eskimo  Walrus  Commission  Subsistence  survey. 
Village  profiles  and  ADF&G  Subsistence  Division  reports  provide  information  on 
Yukon  Delta  villages.  These  studies  will  be  used  here  to  provide  examples  and 
to  supplement  Nome  and  Wade  Hampton  census  division  data  on  personal  income 
which  are  biased  in  favor  of  Nome  and  Bethel  population  centers,  and  thus, 
overestimate  levels  of  living  at  the  village  level. 

Table  III. B. 4.-1  provides  per  capita  income  information  for  Nome  and  Wade 
Hampton  census  divisions  as  a  whole  for  3  years  from  1970  to  1978.  Adjusting 
for  local  living  costs,  it  is  clear  that  per  capita  income  in  these  two  areas 
is  extremely  low  by  U.S.  standards.  For  the  U.S.  as  a  whole,  comparable  per 
capita  income  was  $4166  in  1971,  $5861  in  1975,  and  $7840  in  1978.  For  a 
typical  family  of  4.5  in  the  Bering  Straits  (Nome  CD)  region  (based  on  average 
family  size),  family  income  based  on  an  adjusted  personal  income  of  $7025  is 
$31,612.50  in  1978.  For  the  Calista  Region  (Wade  Hampton  CD)  in  1978,  based 
on  an  assumed  average  family  size  of  six,  family  income  in  1978  was  only 
$7596,  which  is  extremely  low.  With  escalating  fuel  prices  and  potentially 
declining  CETA  and  other  Federally  funded  employment,  residents  of  this  area 
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Table  III.B.4.-1 


Per  Capita  Personal  Income  in  Nome  and 
Wade  Hampton  Census  Divisions, 

1971,  1975,  and  1978 

Compared  with  U.S.  Family  Budget  Requirements 


1971 

Nome  CD 

1975 

Per  Capita  Personal 
Income,  unadjusted 

$2819 

6045 

Adjusted  by  ratio  of 
living  costs  in  area 
to  U.S.  average 

$1253 

2628 

Adjusted  by  changes 
in  living  costs  over 
time  (constant  1978 
dollars) 

$4780 

7443 

Ratio  of  Census 

Division  family 
budget  requirements 
to  average  U.S.  family 
budget  requirements 

** 

** 

1978 

1971 

Wade  Hampton  CD 
1975 

1978 

7025 

1797 

3556 

3013 

3015 

3047 

4378 

3013 

7025 

** 

** 

1266 

2.33 

** 

** 

2.38 

Source:  U.S.  Bureau  of  Economic  Analysis  and  Alaska  Department  of  Commerce  and  Economic  Development, 
Numbers:  Basic  Economic  Statistics  of  Alaska  Census  Divisions,  (November  1979).  See  also  Table  III.D.2.C.-1. 


could  be  severely  stressed  in  their  ability  to  afford  minimal  fuel  necessary 
to  heat  homes  and  provide  transportation  to  engage  in  subsistence  hunting  and 
fishing.  This  point  is  underscored  by  recent  statistics  on  fuel  price  in¬ 
creases  per  village,  which  show  substantial  increases  from  1979  to  1980  in 
home  heating  oil  and  motor  gas  prices  within  one  year.  (Tables  III. B. 4. -2  and 
III. B. 4. -3). 

Table  III. B. 4. -2  statistics  indicate  that  Nome  electricity  prices  are  five 
times  that  of  Anchorage,  heating  oil  prices  are  one  and  one-third  times  those 
of  Anchorage,  and  lumber  costs  are  almost  two  times  that  of  Anchorage  prices. 
Compared  with  U.S.  standards,  these  costs  are  even  more  inflated.  Similarly, 
Bethel  (Wade  Hampton  CD)  prices  range  from  98  to  412  percent  of  Anchorage 
prices  for  electricity,  heating  and  motor  fuel,  as  well  as  lumber. 

Table  III. B. 4. -3  provides  1979-1980  fuel  cost  comparisons  for  selected  com¬ 
munities  in  the  area,  showing  increases  averaging  25  percent  in  one  year  for 
bulk  fuel  delivered.  For  the  most  part,  villages  in  the  region  obtain  fuel 
from  Nome,  St.  Michael  or  Unalakleet,  with  prices  varying  according  to  source 
of  supply. 

Table  III. B. 4. -4  provides  a  job  breakdown  for  commercial  fishing  permits  and 
other  employment  in  the  Yukon  Delta  area.  Table  III. B. 4. -5  shows  permanent 
Native  employment  on  St.  Lawrence  Island  for  1979.  These  tables  indicate  the 
extremely  limited  number  of  permanent  jobs  per  community  in  this  proposed 
lease  sale  area,  and  thus,  the  limited  job-produced  cash  available  locally. 
Statistics  on  1980  state  welfare  payments  in  the  area,  shown  in  Table 
III. B. 4. -6,  indicate  another  source  of  cash  to  the  area.  Not  shown  are  BIA 
public  assistance  payments  as  well  as  jobs  in  construction  and  firefighting 
which  require  temporary  relocation  by  village  residents. 

Reductions  in  welfare  programs,  or  the  elimination  of  the  food  stamp  or  CETA 
programs,  would  affect  many  villages  in  this  area  who  depend  on  these  programs 
and  jobs  for  most  of  their  cash  resources.  Rising  fuel  costs  would  most 
affect  those  villages  that  travel  the  greatest  distances  in  search  of  food 
resources  (Savoonga,  King  Islanders,  Stebbins,  Mountain  Village),  or  whose 
present  range  becomes  depleted  through  competition  or  habitat  disturbance. 

For  further  discussion  of  village  livelihood  in  the  area  of  call,  see  Kawerak, 
Inc.,  1979;  OEDP  Report,  1980;  Kawerak,  Inc.,  Alaska  Eskimo  Walrus  Commission 
Final  Report,  1980;  Darbyshire  and  Associates,  1979;  Ellanna,  1980;  and  Envi¬ 
ronmental  Services,  Ltd.,  1980. 

5.  Nome  Community  Infrastructure:  The  source  of  information  for 
the  following  discussion  is  Policy  Analysts,  Limited  (1980),  Technical  Report 
No.  53. 


a.  Municipal  Government:  Nome  is  a  first  class  city  located 
outside  an  organized  borough.  Title  29  of  the  Alaska  Statutes  grants  first 
class  cities  limited  authority  to  levy  sales  and  property  taxes.  This  auth¬ 
ority  is  exercised  by  the  city  of  Nome.  It  exercises  all  powers  of  a  first 
class  city,  including  education  (services  not  budgeted  from  the  general  fund). 
During  FY  1980,  the  city  of  Nome  anticipated  expenditures  of  approximately 
$1,803,684,  or  $624  for  each  resident.  On  the  revenue  side,  taxes  are  the 
largest  source  of  income  to  the  city  general  fund.  Property  taxes,  including 
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Table  III.B.4.-2 


ENERGY  AND  LUMBER  COSTS  IN  DECEMBER  1979 
COMPARISONS  OF  ANCHORAGE  TO  OTHER  ALASKAN  COMMUNITIES 


Anchorage 

Barrow 

Bethel 

Fairbanks 

Homer 

Juneau 

Kenai 

Nome 

Petersburg 

Soldotna 

Electricity  (1,000  kwh) 

$32.00 

$121.55 

$131.80 

$70.44 

$45.98 

NA 

$45.98 

$170.00 

NA 

$45.98 

Percent  of  Anchorage 

100 

380 

412 

220 

144 

NA 

144 

531 

NA 

144 

Heating  Oil  (55  gal) 

45.10 

92.40 

48.40 

44.18 

36.85 

45.10 

36.85 

58.85 

44.00 

35.75 

Percent  of  Anchorage 

100 

205 

107 

98 

82 

100 

82 

130 

98 

79 

Gasoline,  Auto  (55  gal) 

58.30 

95.70 

57.20 

66.00 

66.55 

55.18 

68.20 

64.90 

55.00 

63.80 

Percent  of  Anchorage 

100 

164 

98 

113 

114 

95 

117 

111 

94 

109 

Lumber  (2”x4”x8”) 

2.56 

5.00 

3.39 

2.37 

2.00 

2.40 

2.10 

4.50 

NA 

2.00 

Percent  of  Anchorage 

100 

195 

132 

93 

78 

94 

82 

176 

NA 

68 

NA  =  Not  available. 

Source:  Cooperative  Extension  Service,  University  of  Alaska;  and  the  U.S.  Department  of  Agriculture,  reprinted  in  the  Alaska  Statistical  Review ,  1980,  Alaska 
Department  of  Commerce  and  Economic  Development,  Division  of  Economic  Enterprise. 


Table  III.B.4.-3 


Costsaof  Heating  Fuel  and  Motor  Gas 
In  1979  and  1980 

In  Selected  Norton  Sound,  Yukon  Delta  Communities 


1979 


Community 

Oil 

Motor  Gas 

Emmonak 

1.06 

1.36 

Gambell 

1.25 

1.27 

Golovin 

1.14 

1.16 

Kotlik 

1.01 

1.31 

Nome 

* 

* 

Shaktoolik 

1.89 

1.83 

Unalakleet 

* 

* 

*  Data  not  available. 

Oil 

1980 

Motor  Gas 

Average  % 
Change 

1.10 

1.41 

28.5 

1.54 

1.57 

23 

1.42 

1.44 

24.5 

1.05 

1.36 

30 

* 

* 

* 

2.34 

2.27 

24 

2.34 

* 

* 

a.  Bulk  price  delivered,  per  gallon,  in  dollars. 

Source:  Energy  Department,  Rural  Alaska  Community  Action  Program,  Inc.,  Energy  Profile  of  Alaska,  September  1980. 


Table  III.B.4.-4 


Commercial  Fishing  Permits 
And  Other  Employment,  Yukon  Delta  Area,  1979 


Subdistrict 

Yukon  Delta 

Residence 

Gill  Net  Permits 

Processing 

Other  Jobs 

334-10,  20  &  30 

Emmonak 

113 

280 

55 

Mt.  Village 

112 

— 

70 

Alakanuk 

95 

— 

65 

Kotlik 

81 

8 

40 

St.  Mary’s 

63 

35 

110 

Sheldon  Point 

22 

10 

Unalakleet 

14 

__ 

Stebbins 

8 

Shaktoolik 

3 

_  _ 

St.  Michael 

1 

__ 

Other  Residences 

TOTAL: 

214 

726 

”  “ 

-- 

Source:  Alaska  Department  of  Fish  and  Game,  Division  of  Commercial  Fisheries,  Annual  Management  Report,  1979, 
Yukon  Area.  Table  6,  and  Darbyshire  and  Associates,  Lower  Yukon  Community  Profiles:  A  Background  for  Planning 
December  1979. 


Also  refer  to  Tables  III.D.2.d.-l  and  -2. 


Table  III.B.4.-5 


PERMANENT  NATIVE  EMPLOYMENT  ON  ST.  LAWRENCE  ISLAND,  1979 


Occupation  and  Job  Category 

Gambell 

Savoonga 

City  Government 

Assistant/Clerical 

12  Mo. 

1 

1 

Magistrate 

12  Mo. 

1 

1 

Custodian 

12  Mo. 

1 

1 

Police  Force 

12  Mo. 

3 

3 

CETA  Coordinator 

12  Mo. 

1 

1 

National  Guard 

Weekly  Drills 

38 

23 

U.S.  Post  Office 

12  Mo. 

2 

2 

USPHS  Health  Clinic 

Health  Aides 

12  Mo. 

3 

3 

Custodian 

12  Mo. 

1 

1 

Headstart-Preschool 

9  Mo. 

3 

4 

Kindergarten/Elementary 

Teachers 

12  Mo. 

1 

1 

Teacher  Aides 

9  Mo. 

9 

12 

Cooks/Helpers 

9  Mo. 

2 

2 

Custodians 

12  Mo. 

2 

3 

High  School 

Bilingual  Aides 

9  Mo. 

2 

2 

Spec.  Ed.,  Rec.  Dir. 

9  Mo. 

3 

2 

Custodian 

9  Mo. 

1 

2 

Village  Corporations 

12  Mo. 

2 

2 

IRA  Councils 

12  Mo. 

2 

2 

AVEC  Operators 

12  Mo. 

2 

2 

Airline  Agent 

12  Mo. 

1 

1 

Airport  Manager 

12  Mo. 

1 

1 

Private  Stores,  Coffee  Shops, 

Lodging 

3 

3 

Native  Store  (ANICA) 

Manager 

12  Mo. 

1 

1 

Assistants 

12  Mo. 

2 

8 

Part  time  workers 

Part  time 

2 

X 

Reindeer  herders 

Part  time 

X 

3 

TOTAL  JOBS: 

90 

87 

Source:  OEDP  Committee,  Kawarek,  Inc.,  Bering  Straits:  An  Overall  Economic  Development  Plan;  March  1980. 


Table  III.B.4.-6 


ALASKA  PUBLIC  ASSISTANCE  AND  FOOD  STAMP  DISBURSEMENTS  1980 
IN  BERING  STRAIT,  NORTON  SOUND,  AND  YUKON  DELTA  AREAS 


No.  Cases 

Annual  Payments3 

I 

Bering  Strait 

46 

$179,424 

II 

Norton  Sound 

191 

$513,972 

III 

Yukon  Delta 

112 

$445,608 

a.  Annual  average  based  on  October,  1980,  disbursements  by  Alaska  Department  of  Health  and  Social 
Services,  Division  of  Public  Assistance. 

Definitions: 

Bering  Strait  villages  include  Gambell,  Savoonga,  and  Diomede. 

Norton  Sound  villages  include  Shishmaref,  Wales,  Brevig  Mission,  Teller,  Nome,  Solomon,  Council, 
White  Mountain,  Golovin,  Elim,  Koyuk,  Shaktoolik,  and  Unalakleet. 

Yukon  Delta  villages  include  Saint  Michael,  Stebbins,  Kotlik,  Emmonak,  and  Alakanuk. 


payments  from  public  agencies  in  lieu  of  property  taxes,  account  for  33  per¬ 
cent  of  expected  income.  Sales  taxes,  including  all  tax  penalties  and  in¬ 
terest  on  delinquent  taxes,  account  for  25  percent  of  FY  1980  budgeted  income; 
intergovernmental  tranfers  account  for  26  percent  (state  and  Federal  revenue 
sharing  as  well  as  Federal  programs). 

In  1978,  Nome  had  almost  36  million  dollars  (full  value  determined  by  the 
state,  in  contrast  to  29  million  dollars  local  estimated  value)  of  private 
real  property  ($12,402  per  capita).  Nome  has  $770,000  of  general  obligation 
bonded  debt.  This  represents  2.14  percent  of  the  city's  assessed  value. 
(State  law  prohibits  any  city  from  encumbering  General  Obligation  (GO)  debts 
in  excess  of  15  percent  of  its  assessed  value.) 

b.  Education:  Most  of  Nome's  students  (kindergarten  through 
twelfth  grades)  attend  public  schools  under  the  jurisdiction  of  the  Nome 
school  district.  The  district  covers  an  area  which  is  contiguous  with  the 
city  of  Nome  boundaries.  There  are  no  private  educational  facilities  serving 
this  age  group  in  Nome,  though  there  is  a  private  pre-school. 

The  student  enrollment  in  Nome  has  been  fairly  constant  through  the  years, 
except  for  the  loss  of  approximately  200  boarding  school  students  who  returned 
to  their  villages  over  a  2-year  period  with  the  establishment  of  the  Bering 
Straits  Regional  Attendance  Area  in  1975.  Enrollment  in  1978-1979  was  ap¬ 
proximately  779,  of  which,  404  attended  elementary  grades  and  375  attended 
junior  or  senior  high  school.  The  district’s  FY  1980  enrollment  projection 
was  800  students. 

The  school  district  presently  maintains  a  student  to  teacher  ratio  of  11.6  in 
the  elementary  grades  and  11.2  in  the  junior  and  senior  high  school  grades. 
In  1979,  the  elementary  grades  had  37  certified  teachers  and  the  junior/senior 
high  program  employed  29  regular  teachers. 

To  accommodate  the  student  enrollment,  schools  are  maintained  at  two  sites. 
The  three  adjoining  elementary  buildings,  constituting  64,000  square  feet  on 
the  west  end  of  town,  is  in  a  crowded  land  use  location.  The  1975  classroom 
and  gymnasium  is  dilapidated  but  heavily  used.  The  1955  structure  of  rein¬ 
forced  concrete  has  experienced  differential  settlement  and  structural  dis¬ 
tress  is  apparent.  The  1970  addition,  a  wood  frame  and  structually  adequate 
facility,  is  composed  of  31  classrooms,  1  resource  center,  1  gymnasium,  and 
1  multi-purpose  room  in  the  elementary  building.  All  are  in  use  due  to 
specialized  program  development.  The  junior  and  senior  high  school  is  located 
at  the  Nome-Beltz  facility.  The  high  school  has  11  classrooms,  biology  lab, 
music  room  and  studies,  library,  kitchen/dining  facility,  home  economics,  and 
administrative  offices.  Additionally,  there  are  vocational-technical  facili¬ 
ties.  Also,  there  is  a  gymnasium,  cafeteria/kitchen,  and  dormitory  which 
includes  two  horticultural  classrooms.  This  space  totals  62,700  square  feet 
plus  11,700  square  feet  in  the  gymnasium. 

In  planning  for  future  facilities,  the  educational  report  calls  for  a  new 
junior  high  facility  and  a  swimming  pool  in  1980.  The  two  older  elementary 
buildings  would  be  razed  in  1985  and  new  elementary  facilities  would  be  con¬ 
structed  on  the  present  site  and  on  dedicated  land  on  the  other  side  of  town. 
The  high  school  would  have  additions  by  1985.  These  additions  are  projected 
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to  meet  needs  through  1987.  Despite  the  high  use  of  present  space,  the  super¬ 
intendent  believes  the  present  facilities  are  capable  of  handling  substantial 
enrollment  increases. 

In  1978-1979,  the  district  approved  2.7  million  dollars  in  expenditures,  or 
$4,771  per  student.  Though  enrollments  have  slipped,  costs  continue  to  rise 
to  maintain  programs  and  cover  the  cost  of  inflation.  In  terms  of  revenue, 
the  vast  majority  of  the  money  comes  through  state  revenue  (83  percent),  while 
only  5  percent  is  derived  from  local  taxation.  A  significant  portion  of 
Nome  *  s  budget  is  comprised  of  supplemental,  categorical  funds  through  state 
and  Federal  sources.  In  1978-1979,  this  counted  for  32  percent  of  total 
spending. 


c.  Public  Safety:  The  Nome  Police  Department  is  presently 
housed  in  the  same  building  as  the  fire  department  and  is  located  in  the 
downtown  core  area  of  Nome.  The  department  employs  seven  sworn  officers.  All 
service  requests  of  the  police,  fire,  and  emergency  medical  (ambulance)  are 
currently  processed  through  the  Nome  police  dispatch.  As  well  as  performing 
normal  duties,  the  Nome  Police  Department  is  responsible  for  airport  security. 
The  department  recently  added  a  patrolman  to  the  work  force  which  has  bene- 
fitted  the  level  of  effectiveness.  Ideally,  with  the  workload  that  the 
department  presently  faces,  an  additional  one  to  two  patrolmen  could  be  used. 

The  headquarters  for  F  Detachment  of  the  Alaska  State  Troopers,  as  well  as  the 
Nome  post,  are  located  in  Nome.  The  Post  provides  law  enforcement  services  to 
all  the  communities  in  the  Nome  region,  excluding  Nome.  To  serve  the  area, 
the  Alaska  State  Troopers  employ  five  sworn  troopers. 

As  well  as  their  regular  duties,  the  detachment  is  presently  working  on  a  new 
program  with  a  non-profit  corporation  for  the  region  in  training  village 
officers.  The  program  is  12  weeks  in  length  with  the  goal  of  imparting  pro¬ 
cedural  skills  for  small  misdemeanor  cases.  The  training  should  assist  the 
troopers  in  the  workload  for  the  region  by  freeing  them  of  the  responsibility 
of  less  serious  misdemeanor  cases. 

The  Nome  Police  Department  and  the  Alaska  State  Troopers  utilize  the  state 
jail  system  located  in  the  downtown  core  area  of  Nome.  The  facility  has 
1  dormitory  with  10  beds,  1  dormitory  with  20  beds,  and  8  cell  beds.  The  jail 
also  maintains  two  cells  for  use  in  alcohol  detention.  The  jail  is  presently 
utilized  to  only  one-half  of  its  capacity. 

The  Department  of  Health  and  Social  Services  is  presently  at  the  planning 
stage  for  new  or  upgraded  correctional  facilities  across  the  state.  The 
master  plan  has  targeted  Nome  for  a  new  facility  between  1983  and  1985.  The 
sizing  of  a  new  jail  is  contingent  on  usage  rates  over  the  next  several  years. 

The  city  of  Nome  presently  provides  fire  protection  through  a  volunteer  force 
of  35  members.  The  fire  station  is  centrally  housed  in  the  downtown  core  area 
and  presently  has  a  response  time  of  less  than  3  minutes. 

The  Insurance  Service  Office  ratings  for  grading  fire  defenses  for  communi¬ 
ties,  presently  rates  Nome  as  class  7  and  class  9.  Equipment  available  for 
use  in  extinquishing  fires  are  2  multi-purpose  fire  apparatus  with  a  water 
capacity  of  800  gallons  and  a  foam  capacity  of  50  gallons  each.  The  depart- 
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ment  has  recently  acquired  a  snorkel  which  has  a  water  capacity  of  500  gallons 
and  a  foam  capacity  of  50  gallons.  In  addition,  there  are  3  large  water 
tankers  available  with  a  total  water  capacity  of  3500  gallons.  The  department 
also  owns  and  operates  an  emergency  rescue  vehicle  which  responds  to  traffic 
accidents  with  extraction  equipment. 

The  department  is  authorized  to  have  a  volunteer  force  of  40.  There  are 
presently  35  trained  firemen  of  which  5  are  emergency  medical  technicians. 
Three  are  licensed  emergency  medical  technician  instructors  and  the  balance  of 
the  force  is  trained  in  first  aid. 

d.  Utilities :  Nome's  water  system  is  a  city  owned  and  opera¬ 
ted  utility.  The  system  was  initially  designed  in  1963  and  has  subsequently 
developed  to  provide  services  to  about  one-half  of  the  community.  The  remain¬ 
der  of  Nome's  residents  have  water  delivered  by  municipal  trucks. 

The  present  water  source  is  an  infiltration  gallery  located  4  miles  north  of 
Nome  at  Moonlight  Springs.  The  maximum  yield  of  this  water  source  has  been 
calculated  at  about  1136  to  1138  liters  (300  to  380  gal)  per  minute,  which  is 
considerably  greater  than  the  requirements  for  an  adequate  water  supply.  The 
water  quality  is  considered  excellent,  but  is  classified  as  hard  water  due  to 
the  calcium  carbonate  content. 

Based  on  the  approximate  town  water  use  of  760,785  liters  (201,000  gal)  per 
day,  the  reservoir  has  the  capacity  to  provide  a  reserve  of  1.5  days.  Three 
days  is  considered  a  minimum  amount  for  reserve  purposes  which  indicates  an 
inadequacy  in  this  portion  of  Nome's  water  system. 

Total  water  consumption  is  metered  at  the  reservoir  and  is  approximately  253 
liters  (67  gal)  per  capita  per  day.  For  planning  purposes,  the  city  estimates 
that  per  capita  usage  will  rise  to  about  303  liters  (80  gal)  per  day  as  addi¬ 
tional  households  are  added  to  the  system.  This  is  based  on  the  assumption 
that  water  consumption  will  increase  as  piped  water  becomes  the  more  predomi¬ 
nant  method  of  service. 

At  its  present  yield,  Moonlight  Springs  can  provide  sufficient  water  to  meet 
the  demand  through  the  year  2000,  with  the  possible  exception  of  decreases  in 
flow  due  to  breakup.  If  this  begins  to  affect  the  service  level,  possible 
backup  measures  would  have  to  be  implemented  to  include  conservation  to  re¬ 
strict  per  capita  use,  or  an  alternative  water  source  would  have  to  be  ex¬ 
plored  such  as  other  springs,  wells,  or  the  nearby  Snake  River.  The  Water  and 
Sewer  Master  Plan  proposes  a  4.5  million  liter  (1.2  million  gal)  storage 
reservoir  to  increase  water  storage. 

Presently,  two  pumps  provide  2468  liters  per  minute  at  293  kilograms  per  five 
centimeters  squared  (650  gal/per  min  at  100  psi),  which  is  considered  adequate 
for  residential  fire  flow,  but  is  not  considered  adequate  for  structures  such 
as  hospitals,  schools,  or  the  central  business  district.  One  of  the  two  pumps 
is  considerably  deficient  in  performance  and  should  either  be  replaced  or 
reconditioned. 

The  Nome  sewage  treatment  and  collection  system  presently  serves  about  one- 
half  of  the  households  in  the  community.  The  remainder  utilize  honey  buckets 
and  private  septic  systems  as  means  of  sewage  disposal.  Honey  bucket  service 
has  recently  been  acquired  by  private  industry  for  the  city  of  Nome. 
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The  Nome  sewer  system  shares  underground  utilidors  with  the  water  system. 
With  the  exception  of  one  lift  station,  the  sewage  collection  system  is  grav¬ 
ity  flow  to  the  sewage  treatment  plant,  a  primary  treatment  facility  designed 
to  handle  treatment,  digestion  of  sewage  solids,  and  effluent  disinfection. 
The  plant  is  designed  to  accommodate  average  flows  of  454  liters  per  minute  or 
654,048  liters  per  day  (128  gal/min  or  172,800  gal/day). 

Portions  of  the  primary  system  are  presently  overloaded.  In  addition,  the 
plant  design  is  inadequate  to  comply  with  Federal  law  which  mandates  at  least 
secondary  treatment.  Nome  is  presently  required  to  meet  secondary  waste  water 
treatment.  In  order  to  accommodate  Federal  mandates,  as  well  as  increase  the 
capacity  of  their  present  system,  CH2M  Hill  has  been  secured  to  identify  and 
develop  the  plans  for  a  secondary  lagoon  system. 

Presently,  about  one-half  of  the  Nome  area  community  is  without  piped  sewers. 
The  majority  of  these  residents  handle  sewage  disposal  through  a  private  honey 
bucket  collection  system.  The  main  problem  with  this  service  is  that  it 
constitutes  a  health  hazard.  With  several  hundred  gallons  of  water  being 
delivered  to  households  monthly  and  only  a  few  gallons  being  retrieved,  it 
appears  that  substantial  amounts  of  waste  water  are  being  discharged  on  the 
premises.  It  is  the  goal  of  the  city  of  Nome  and  the  Indian  Health  Service 
that  all  residences  and  other  facilities  eventually  be  served  by  sewers  within 
city  limits. 

The  primary  type  of  fuel  used  for  electrical  generation  in  bush  Alaska  is 
diesel.  It  is  possible  that  several  of  the  small  generators  will  be  retired 
and  sold  as  the  city  has  a  surplus  capacity  of  electricity. 

In  recent  history,  Nome’s  population  has  been  relatively  stable  and  yields  a 
present  approximate  per  capita  load  of  1.95  kilowatts  for  all  users.  It  is 
important  to  note  that  home  heating  is  predominantly  oil  rather  than  electric, 
and  therefore,  keeps  the  per  capita  load  requirement  at  a  lower  factor. 
Historical  and  present  usage  rates  have  been  stable  at  14  megawatt  hours  per 
year. 

Telephone  service  is  presently  provided  by  General  Telephone  to  almost  all 
residential  and  commercial  establishments  in  the  city  of  Nome.  Presently,  all 
calls,  except  local  ones,  are  relayed  directly  to  satellite  through  electro¬ 
mechanical  switching  equipment.  In  terms  of  capacity,  the  present  switching 
system  is  in  good  condition.  An  additional  200  connections  can  be  made  on  the 
present  system  before  a  new  system  will  have  to  be  installed.  This  is  an 
adequate  cushion  to  plan  for  expansion. 

Nome’s  solid  waste  collection  is  operated  by  a  local  private  company  that  also 
provides  honey  bucket  collection  service  for  the  community.  Presently,  there 
are  350  residential  subscriptions  and  52  commercial  subscriptions  for  solid 
waste  disposal.  Solid  waste  is  disposed  of  in  a  city  owned  fill.  The  city 
uses  a  D-7  CAT  and  a  13-F  CAT  for  maintenance  at  the  30-acre  site. 

e*  Land  and  Housing:  Land  use  patterns  in  Nome  were  ba¬ 
sically  established  during  the  gold  rush  era  at  the  beginning  of  the  1900' s. 
At  that  time,  land  use  patterns  developed  parallel  to  the  shoreline  of  Norton 
Sound.  The  commercial  district  developed  along  Front  Street.  Residential 
areas  grew  north  of  the  commercial  district  along  the  sand  spit,  west  of  the 


56 


Snake  River,  and  on  Belmont  Point.  Warehousing  also  developed  along  east 
Front  Street  where  supplies  were  easily  landed  from  incoming  ships.  Nome  has 
a  tightly  developed  core  area  which  would  reflect  past  development  and  plat¬ 
ting  efforts. 

With  a  few  minor  exceptions,  all  residential  development  in  the  Nome  area  is 
located  within  the  current  city  limits  which  are  also  the  boundaries  of  the 
Nome  townsite.  Residential  development  located  outside  the  city  limits  in¬ 
cludes  the  FAA  housing  situated  near  the  Nome  airport,  the  State  Highway's 
trailer  court,  the  Beltz  complex,  the  Alaska  Gold  Company's  50-man  camp,  and 
Icy  View  (a  recent  subdivision  located  north  of  town).  This  33-acre,  103-lot, 
subdivision  was  developed  from  the  old  patented  mining  claim  and  is  the  first 
development  of  its  kind  in  the  Nome  area.  Over  half  of  the  lots  are  sold  and 
owners  have  constructed  approximately  20  homes.  Distance  from  the  city  pro¬ 
hibits  connecting  Icy  View  to  the  city's  water  and  sewage  systems.  Presently, 
water  and  sewer  are  hauled  to  and  from  the  subdivision.  Residential  expansion 
to  the  east  of  the  present  core  area  will  be  accomplished  by  an  upcoming 
drainage  project  on  Sixth  Avenue.  The  purpose  of  this  project  is  to  drain 
land  on  the  northeast  portion  of  town.  Much  of  this  land  is  marshy.  Rains 
and  spring  thaws  often  cause  flooding  problems  in  Nome.  An  extra  benefit  for 
Nome  is  that  this  project  will  open  additional  residential  land  along  Sixth 
Avenue . 

With  the  exception  of  the  airport,  the  State  Highway  Department  facility,  the 
Beltz  complex,  Icy  View,  and  the  FAA  housing,  virtually  the  entire  area  for 
miles  around  Nome  is  tied  up  in  mining  claims,  both  patented  and  unpatented. 
Additional  land  is  patented  as  homesites  and  Native  allotments. 

Under  the  terms  of  ANCSA,  Sitnasuak  Corporation  selected  nearly  all  of  the 
unpatented  land  in  the  area.  Sitnasuak  chose  most  of  the  available  land  along 
the  rivers  and  the  roads.  Sitnasuak  selected  about  22  miles  of  coastline  on 
both  sides  of  Nome,  including  Cape  Nome.  For  comparison,  the  Nome  townsite  is 
approximately  525  acres,  and  Sitnasuak' s  land  entitlement  under  ANCSA  is 
161,280  acres.  Patented  mining  claims  equal  approximately  3,000  acres  and 
Native  allotments  about  5,000  acres. 

Constraints  to  development  in  Nome  are  numerous  and  range  from  geologic  haz¬ 
ards  to  land  ownership  patterns.  The  lack  of  available  lots  for  residential 
construction  is  viewed  by  local  residents  as  one  of  the  primary  problems  in 
Nome.  Since  Nome  is  surrounded  by  patented  mining  claims,  community  expansion 
is  difficult  and  private  lands  are  important  for  future  development.  The  vast 
majority  of  undeveloped  land  within  the  Nome  townsite  is  owned  either  by  the 
city  or  by  private  parties.  This  land  is  primarily  located  on  the  northeast¬ 
ern  end  of  town.  Though  the  city  has  recenty  sold  some  lots,  most  of  them  are 
inaccessible  because  of  the  lack  of  roads.  Also,  they  are  not  served  by  water 
and  sewer  facilities. 

The  main  complaint  about  the  privately  owned  land  in  Nome  is  that  the  owner 
will  not  sell.  The  Alaska  Gold  Company,  owner  of  considerable  land  in  Nome, 
is  apparently  not  interested  in  selling  it  off  in  small  parcels.  Other  pri¬ 
vate  landowners  seem  to  be  speculating  and  waiting  for  higher  prices  in  the 
future.  Research  indicates  that  land  speculation  in  Nome  is  not  new  and  has 
been  going  on  for  5  or  6  years.  This  contributes  to  an  acute  shortage  of 
available  lots  in  Nome.  The  lack  of  available  land  and  the  high  cost  contri¬ 
bute  to  the  crowded  conditions  in  parts  of  the  community. 
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Right-of-way  encroachments  due  to  past  survey  problems  add  to  development 
constraints  in  Nome.  In  addition,  much  of  the  centrally  developed  core  area 
is  crowded  and  has  a  fractured  lot  pattern.  Many  interior  lots  do  not  have 
street  access  and  often  property  lines  are  hard  to  determine. 

A  1968  field  survey  on  Nome's  housing  conditions  indicated  over  70  percent  of 
the  housing  was  substandard.  Nome's  houses  had  either  deteriorated  beyond  the 
point  that  repair  was  economically  feasible,  or  they  were  characterized  by 
grossly  inadequate  original  construction.  Lack  of  proper  maintenence  and 
sanitary  facilities  added  to  the  blighted  housing  conditions.  Generally,  the 
condition  of  housing  in  Nome  today  is  still  poor.  Many  of  the  structures  are 
very  old  and  dilapidated.  The  harsh  climate  and  lack  of  maintenence  con¬ 
tribute  to  their  deteriorating  condition. 

Based  upon  a  current  population  for  Nome  of  2892  (not  including  Icy  View,  the 
FAA  facility,  or  Alaska  Gold  Company's  camp),  and  the  1976  city  housing  survey 
which  yielded  an  average  of  3.7  persons  per  household,  Nome  currently  has 
approximately  777  units. 

According  to  local  residents,  Nome  presently  has  a  critical  housing  shortage. 
Many  existing  housing  units  are  uninhabitable  because  of  their  dilapidated 
condition.  The  land  shortages,  lack  of  available  money,  and  high  construction 
costs  have  hampered  new  construction.  There  are  virtually  no  three-bedroom 
houses  for  rent  or  sale  in  Nome.  Bering  View,  the  low  income  rentals  con¬ 
structed  in  1972,  had  60  applications  on  the  waiting  list  for  a  house  in  the 
fall  of  1979.  Teachers  arriving  for  the  winter  were  15  units  short  in 
September  of  1979.  Trailers  are  more  common  than  in  the  past. 

f.  Health:  Though  funding  and  responsibility  for  health  care 
are  found  in  a  number  of  agencies  and  programs,  the  Norton  Sound  Health  Cor¬ 
poration  (NSHC)  is  the  primary  provider  of  health  care  through  the  Norton 
Sound  Regional  Hospital.  In  April  1977,  the  corporation  purchased  the  Maynard 
McDugal  Memorial  Hospital.  A  newly  constructed  Norton  Sound  Regional  Hospital 
(an  attached  building  to  the  old  structure)  opened  in  April  1978.  Most  health 
services  in  Nome  are  delivered  out  of  the  Norton  Sound  Regional  Hospital. 

NSHC  has  about  125  full-time  employees  and  59  others  classified  as  alternate, 
relief,  or  temporary.  Of  this  total,  the  corporation  employs  four  physicians 
who  provide  services  at  the  hospital  and  travel  to  the  villages  in  the  region. 
There  is  one  primary  care  physician  for  every  1650  residents  in  the  region. 

In  addition  to  the  corporation,  the  State  of  Alaska  employs  three  public 
health  nurses,  one  registered  nurse,  and  one  community  health  aide  to  provide 
health  care  services.  The  U.S.  Public  Health  Service,  through  the  Indian 
Health  Service,  employs  two  dentists  to  serve  the  Native  people.  In  addition, 
there  are  two  dentists  who  see  private  patients  and  who  also  work  under  Indian 
Health  Service  contracts. 

Inpatient  facilities  at  the  Norton  Sound  Regional  Hospital  include  11  acute 
care  beds,  2  pediatric  beds,  2  intensive  care  beds,  and  4  bassinettes.  One 
wing  is  used  as  a  long  term  care  facility  and  six  additional  beds  are  licensed 
to  accommodate  that  purpose.  Occupancy  ranges  from  30  percent  for  newborn 
beds  to  39  percent  for  other  inpatients;  79  percent  for  long  term  care. 
Except  for  long  term  care  beds,  these  figures  suggest  a  relative  surplus 
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within  the  region.  However,  because  of  the  small  population  and  number  of 
total  beds,  the  month- to-month  variation  in  occupancy  can  be  quite  severe, 
making  it  difficult  to  predict  both  average  and  peak  requirements. 

C .  Biological  Resources 

1.  Vulnerable  Coastal  Habitats  -  Yukon  River  Delta:  The  vast 
Yukon-Kuskokwim  River  Delta  complex  extends  into  the  Bering  Sea  south  of 
Norton  Sound.  The  Yukon  River  portion  extends  along  a  200-kilometer  section 
of  the  coastline  from  Stebbins  (near  Stuart  Island)  west  and  south  to  Cape 
Romanzof  (Figs.  III.C.l.-l  and  III. C. 1.-2). 

The  Yukon  River  Delta  is  an  important  habitat  for  wildlife  from  all  over  the 
North  American  continent.  The  delta  is  used  by  enormous  numbers  of  shore 
birds  and  waterfowl  that  migrate  along  the  Pacific  flyway,  as  described  in 
Section  III.C.3.  on  birds.  The  delta’s  extensive  wetlands  are  the  main  habi¬ 
tat  for  100  percent  of  the  North  American  populations  of  the  emperor  goose, 
cackling  Canada  goose,  and  spectacled  eider.  Further,  the  delta  has  the 
largest  concentration  of  nesting  geese  in  North  America.  From  May  through 
September,  approximately  24  million  waterfowl  and  shore  birds  are  in  the 
delta . 

The  Yukon  River  Delta  is  also  a  critical  habitat  for  probably  the  largest  run 
of  king  salmon  in  North  America  (Trasky,  1980).  Major  spawning  runs  of  salmon 
move  through  the  delta  on  their  way  into  the  fourth  largest  river  in  North 
America.  As  described  in  Section  III.C.2.  on  fish,  between  74,000  and  300,000 
king  and  chum  salmon  are  taken  from  the  Yukon  River  each  year  by  commercial 
and  subsistence  fishermen. 

Lastly,  the  fish  and  wildlife  resources  in  the  delta  are  critical  to  the 
area's  residents  for  basic  subsistence. 

There  are  approximately  12,000  people  in  villages  and  scattered  summer  fishing 
camps  throughout  the  region  (Sec.  III.B.l.).  Fish,  especially  salmon,  are  the 
most  important  resource  utilized,  but  geese,  ducks,  and  certain  marine  mammals 
(seals,  beluga  whales,  and  the  occasional  walrus)  are  very  important  in  some 
localities.  Other  fish,  including  herring,  smelt,  whitefish,  saffron  tomcod, 
and  arctic  (blue)  cod  are  taken  on  a  fairly  large  scale,  as  well  as  crab, 
squid,  and  mussels  (Ellanna,  1980).  There  is  heavy  subsistence  and  commercial 
utilization  of  the  Yukon  River  stocks  also  in  the  interior  of  Alaska,  as  well 
as  the  Yukon  Territory  and  British  Columbia  in  Canada.  For  Native  Alaskans  in 
the  Yukon  delta  region,  the  amount  of  fish  and  wildlife  resources  harvested 
for  subsistence  is  worth  more  than  twice  their  yearly  ’’cash"  income  (Wolfe, 
1979). 

The  magnitude  of  the  living  resources  of  the  Yukon  delta  region  has  been 
catalogued  in  a  number  of  recent  publications,  particularly  the  birds  in  the 
Outer  Continental  Shelf  Environmental  Assessment  Program  (0CSEAP)  Bering  Sea 
Synthesis  (Gill  and  Handel,  in  press;  King  and  Dau,  in  press),  and  the  fish 
and  wildlife  in  the  miscellaneous  reports  of  the  Alaska  Department  of  Fish  and 
Game  (ADF&G) .  Other  good  descriptive  material  is  available  in  a  series  of 
publications  supported  by  Shell  Oil  Company  (Gusey,  1979),  Alaska  Geographic 
(Anonymous,  1979),  and  through  the  U.S.  Fish  and  Wildlife  Service,  concerning 
the  delta's  Clarence  Rhode  National  Wildlife  Range,  a  roadless  area  larger 
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Figure  III.  C.  1 .  —  1 


YUKON  RIVER  DELTA  PHOTOGRAPHED  IN  SUMMER  (  July  22,  1975  ). 
(Delta  area  from  Stuart  Island  to  South  Mouth  of  Yukon  River.  ) 


Dark  gray  segment  in  upper  left-hand  corner:  Intertidal  or  clear  water  zone  in  which  birds  feed. 
Medium  gray  band  around  edge  of  delta:  Occasionally  flooded  wetlands. 

With  regular  tides,  oceanic  influence  (  Saline  water  )  penetrates  upstream  in  the  distributaries  to  the 
separation  of  the  North  and  Middle  Forks. 


Source:  (  LANDSAT  photograph  No.  E  2181  -  21360  —  7,  provided 
by  Stringer,  OCSEAP  R.U.  No.  267.  ) 


Figure  III.C.1 2 


LAN^SAt^tograph  No.'  *1^63-21^4 


7,  provided 


YUKON  RIVER  DELTA  PHOTOGRAPHED 
IN  LATE  WINTER  (  May  7,1974  ). 
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Source:  ( 


White  border  of  land  fast  ice  extends  offshore  for 
about  30—40  km.  Ice  breakup  is  shown  in  dark 
areas  along  the  shoreline. 


by  Stringer,  OCSEAP  R.U.  No.  267.  ) 


than  any  of  the  ten  smallest  states.  The  present  descriptive  section  is  based 
primarily  on  the  proceedings  of  an  "Interdisciplinary  Workshop  on  the  Impacts 
of  Potential  OCS  Development  in  the  Yukon  Delta  Region,"  edited  by  Menzel  and 
Wright  (1981). 

Several  physical  factors  that  influence  the  subsequent  assessment  of  possible 
oil  and  gas  leasing  impacts  on  the  delta  are  briefly  summarized  below,  and  may 
be  described  more  fully  in  Section  III. A.,  Physical  Considerations. 

a.  Storm  Surges:  The  Yukon  River  Delta  and,  in  fact,  the 
entire  Norton  Sound  region,  is  particularly  vulnerable  to  storm  surges  (Jones, 
Muench,  and  Overland,  1980).  Surges  are  normally  the  result  of  wind  stress 
movement  of  surface  waters  above  normal  tidal  range  (average  range  about 

2  meters).  The  surges  are  sometimes  reinforced  by  a  rise  in  sea  level  due  to 
a  reduction  in  barometric  pressure  as  the  low  center  passes.  This  effect  is 
fairly  common  in  the  northernmost  part  of  the  Bering  Sea,  usually  occurring 
during  late  summer  or  early  fall  and  resulting  in  a  sea  level  rise  of  1  to 

3  meters  above  mean  high  water.  Such  a  surge,  the  greatest  in  recent  times, 
occurred  in  November  of  1974  when  water  levels  greater  than  5  meters  above 
mean  high  water  were  seen  at  the  eastern  end  of  Norton  Sound,  and  there  was 
about  3.5  meters  of  rise  over  the  northern  part  of  the  Yukon  delta  (Sallenger, 
et  al.,  1978).  In  the  area,  also,  storm  surges  can  occur  without  a  local 
storm  in  the  northern  Bering  Sea  (Muench,  personal  communication,  1980). 
These  events  have  been  recorded  by  current  meters  in  Norton  Sound,  and  appear 
to  be  sea  level  rises  due  to  storms  south  of  the  Aleutian  Chain  in  the  North 
Pacific.  They  sometimes  move  northward  to  the  delta  and  Norton  Sound  as 
solitary  waves,  resulting  in  significant  flooding  of  the  delta  without  a 
directly  associated  local  storm. 

b.  Delta  Geomorphology:  The  modern  subaerial  and  submarine 
delta  is  characterized  by  extremely  gentle  slopes,  typically  1:1000  or  less, 
on  the  sub-ice  platform  surrounding  the  delta  and  scarcely  greater  on  the 
delta  plain  (Dupre1  and  Thompson,  1979).  This  is  the  reason  moderate  rises  in 
sea  level  may  cause  such  extensive  inundation  during  storm  surges  or  breakup 
floods.  The  extensive  shallows  offshore  would  facilitate  vertical  mixing  of 
water  with  sediments  (Larsen,  et  al.,  in  press). 

c.  Sea  Ice:  The  delta  is  bordered  during  the  winter  by  a 
zone  of  shore  fast  and  bottom  fast  ice  which  may  extend  30  to  40  kilometers 
offshore  over  a  very  gently  sloping,  prograding  shoreline  with  depths  of  1  to 
3  meters  (McNutt,  et  al.,  in  press;  Thor  and  Nelson,  in  press).  This  ice  does 
not  necessarily  form  a  continuous  border  because  severe  barotropic  changes 
during  winter  storms  can  cause  water  level  changes  that  distort  or  break  up 
parts  of  the  shore  fast  ice  (Ray  and  Dupre',  in  press;  Stringer,  in  press; 
Thor  and  Nelson,  in  press).  Also,  sub-ice  channels  remain  open  toward  the 
shore,  particularly  in  the  area  just  south  of  the  major  distributaries  which 
serve  as  pathways  beneath  the  ice  (Dupre’  and  Thompson,  1979). 

d.  Estuarine  Flow:  As  with  all  low  gradient  rivers  flowing 
into  the  sea,  there  is  a  deep  inflow  of  marine  water  extending  upstream  be¬ 
neath  the  surface  freshwater.  This  mechanism  transports  water  and  sediments 
considerable  distances  upstream.  In  the  Yukon  River,  saline  water  generally 
penetrates  upstream  for  about  50  kilometers  to  Hamilton  (W.  Kamkoff,  personal 
communication) . 
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e.  Tidal  Excursion;  Tidal  circulation  serves  to  increase 
lateral  spread  and  possibly  vertical  mixing  in  the  water  column  due  to 
current-induced  turbulence.  Tides  in  Norton  Sound  are  primarily  diurnal  with 
currents  of  20  to  30  centimeters  per  second.  Diurnal  excursions  within  the 
Sound  tend  to  be  narrow  elipses  extending  in  the  east-west  direction  over 
distances  of  10  to  15  kilometers.  In  the  shallow  water  close  to  the  Yukon 
River  Delta,  the  currents  and  resultant  excursions  should  be  less,  but  there 
are  no  current  observations  at  all  close  inshore.  Tidal  effects  in  the  dis¬ 
tributary  channels  of  the  river,  including  the  extent  of  the  subsurface  salt 
wedge  or  tidal  prism,  are  also  unknown. 

f.  Local  Wind-Induced  Flow:  The  most  important  and  persis¬ 
tent  local  winds  in  the  open  water  season  near  the  Yukon  Delta  are  the  strong 
diurnal  sea  breeze  effects  produced  by  summer  heating  of  the  land  surface. 
There  are  reports  of  daily  onshore  sea  breezes  as  great  as  30  kilometers  per 
hour  around  Norton  Sound  (Muench,  1980).  The  influence  of  sea  breezes  may 
extend  10  kilometers  offshore,  but  there  are  no  observations  near  the  Yukon 
River  Delta. 

It  should  be  emphasized  that  the  last  two  physical  factors,  tidal  excursion 
and  local  wind-induced  flow,  may  have  a  big  influence  on  the  likelihood  that 
oilspills  passing  near  the  delta  will  become  rapidly  entrained  into  the  delta, 
as  explained  further  in  Section  IV.B.2.a. 

2.  Fish  Resources:  The  first  scientific,  biological  studies  in 
the  Bering  Sea  area,  including  Norton  Sound,  were  carried  out  and  reported  by 
Ronsefell  (1930).  Since  that  time,  fisheries  studies  have  been  carried  out  by 
others  such  as  Alverson  and  Wilimsky  (1966),  Zagoshin  (1967),  and  Alt  (1971, 
1972,  and  1977).  These  and  other  population  studies  dealt  primarily  with 
commercial  species  such  as  herring,  salmon,  and  crab. 

Recent  studies  of  the  fish  populations  of  the  Norton  Sound  area  are  contained 
in  study  reports  sponsored  by  the  Alaska  OCS  Office  and  in  Alaska  Department 
of  Fish  and  Game  (ADF&G)  annual  reports.  For  further  details  on  fish  popula¬ 
tions,  see  Wolstein  (1977),  Boston  (1978),  and  the  1980  OCSEAP  Synthesis 
Report  on  Norton  Sound. 

Available  data  concerning  Norton  Basin  fishery  resources  deals  mainly  with  the 
five  species  of  Pacific  salmon  indigenous  to  the  lease  area.  Of  these,  chum 
and  pink  salmon  are  most  numerous  and  of  greatest  economic  and  subsistence 
value.  Chinook  salmon  are  the  next  most  important  species.  Salmon  studies 
have  focused  primarily  on  run  timing,  magnitude,  age,  size,  and  sex  relation¬ 
ships,  as  well  as  spawning  distributions  of  adult  returns.  This  information 
is  contained  in  ADF&G  annual  reports. 

A  recent  OCSEAP  survey  summarized  existing  information  on  nearshore  and 
coastal  pelagic  (open  ocean)  finfish,  demersal  or  bottom  dwelling  fish,  and 
shellfish.  Although  the  nearshore  coastal  study  was  primarily  concerned  with 
spawning  distributions  of  Pacific  herring,  other  species  commonly  taken  in 
gill  nets  and  beach  seines  included  sheefish,  several  species  of  whitefish, 
arctic  char,  lake  trout,  grayling,  burbot,  suckers,  sculpins,  blackfish, 
stickleback,  lampreys,  several  species  of  cod,  flatfish,  crabs,  shrimp,  and 
mollusks.  A  6-week  survey  (September-October)  in  1976  was  undertaken  to 
define  the  distributions  and  centers  of  abundance  for  several  demersal  fish 
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and  shellfish  species.  (See  Figures  III. C. 2.-1  through  III. C. 2. -4.)  Some  of 
the  more  abundant  demersal  fish  in  the  area  include  saffron  cod,  starry 
flounder,  shorthorn  sculpin,  yellowfin  sole,  Alaska  plaice,  arctic  cod,  pol¬ 
lock,  eelpouts,  snailfish,  herring,  toothed  smelt,  pricklebacks ,  and  sea 
poachers.  Abundant  benthic  invertebrates  include  starfish  and  other  echino- 
derms,  snails,  tanner  crabs,  red  and  blue  king  crabs,  shrimp,  and  clams. 

The  results  of  the  demersal  fish  survey  indicate  that  for  the  September- 
October  period,  the  highest  relative  abundance  indices  for  nearly  all  fish  and 
invertebrates  occurred  south  of  the  Bering  Strait  in  Norton  Sound  with  the 
exception  of  the  arctic  cod,  at  depths  greater  than  20  meters.  Starfish  and 
other  invertebrates  of  little  or  no  commercial  importance  comprised  74  percent 
of  the  total  estimated  biomass  for  the  survey  area.  Cods  and  flatfishes  were 
the  most  dominant  fish  families  encountered  (70%  of  the  total  estimated  fish 
biomass).  The  fish  sampled  were  generally  small,  and  therefore,  not  of  com¬ 
mercial  interest.  Estimates  of  biomass  from  other  areas  in  the  eastern  Bering 
Sea  are  as  much  as  60  times  greater  than  those  obtained  from  this  demersal 
survey.  (Refer  to  Fig.  III. C. 2. -5.)  However,  clam  beds  and  snail  populations 
appear  to  be  quite  productive  and  may  be  of  future  commercial  importance.  See 
Wolstein  (1977)  for  more  detailed  information. 

While  minor  when  compared  with  the  fisheries  of  many  other  areas  of  the  Bering 
Sea,  the  fisheries  resources  of  the  Norton  Basin,  nonetheless,  are  of  major 
economic  importance  as  well  as  critical  for  subsistence  use  by  the  local 
inhabitants.  The  fisheries  are  a  significant  link  in  the  food  chain  for  the 
dominant  marine  birds  and  mammals.  Further,  these  fishes  are  unique  in  that 
they  occupy  the  transition  zone  between  sub-arctic  and  arctic  marine  communi¬ 
ties  . 

Because  of  expressed  concern,  the  major  commercially  exploited  fish  popula¬ 
tions  are  discussed  separately.  This  material  is  from  the  1980  ADF&G  reports 
to  the  Fish  Board. 

a.  Salmon:  The  Yukon  River  is  used  by  salmon  as  a  migratory 
corridor  to  distant  spawning  areas,  many  of  which  are  located  in  the  Yukon 
Territory,  Canada  (Graphic  No.  3). 

Four  species  of  Pacific  salmon  are  indigenous  to  the  Yukon  River,  with  chum 
salmon  the  most  abundant,  chinook  salmon  ranked  second,  followed  in  order  by 
coho  and  pinks . 

Although  commercial  salmon  fishing  in  the  area  dates  back  to  1918,  major 
utilization  of  all  species  has  only  existed  since  1961.  Nearly  all  of  the 
area's  commercial  fishermen  are  resident  Eskimos  and  Indians,  as  are  a  major¬ 
ity  of  processing  plant  workers. 

In  terras  of  total  Alaska  salmon  harvest,  the  Yukon  River  area  is  a  minor 
producer,  averaging  approximately  800,000  fish  annually,  which  represents  less 
than  1  percent  of  the  total  statewide  harvest.  However,  economically  the 
area's  commercial  fisheries  are  extremely  important  to  the  local  economy  and 
provide  a  much  needed  cash  income.  In  recent  years,  increased  catches  and 
prices  have  resulted  in  higher  annual  values.  The  1978  salmon  fisheries  were 
worth  nearly  5  million  dollars  to  the  fishermen,  which  was  the  highest  income 
ever  experienced. 
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Figure  III.C.2.— 1 


Source-  Wolotira.  1981 .  Personal  communication. _ _ _ _ _  ....  .. 

DISTRIBUTION  OF  SAFFRON  COD  AND  ARCTIC  COD  IN  NORTON  SOUND  DURING  NMFS  TRAWL  SURVEY,  JULY 


Figure  III.C.2.— 2 
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DISTRIBUTION  OF  STARRY  FLOUNDER  AND  YELLOWFIN  SOLE  IN  NORTON  SOUND 


DURING  NMFS  TRAWL  SURVEY,  JULY  1979. 
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Figure  III.C.2r-3 


Figure  III.C.  2  —  4 


NEAR  SHORE  DISTRIBUTION  OF  SPAWNING  HERRING  AND  CAPELIN  IN  NORTON  SOUND 


Figure  III.C.2.-5 
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Chinook  salmon  are  present  in  nearly  all  of  the  major  tributaries  throughout 
this  area,  extending  to  upper  tributaries  in  the  Yukon  Territory,  Canada. 

Adult  Chinook  runs  generally  first  appear  off  the  Yukon  River  mouth  in  late 
May  and  extend  into  mid- July. 


Normally,  the  adult  coho  salmon  run  first  enters  the  Yukon  River  in  late  July. 
This  run  is  characteristically  about  1  week  behind  the  fall  run  of  chums. 


There  are  two  distinct  major  groups  of  adult  chum  salmon  entering  the  Yukon 
River:  summer  and  fall  runs.  Summer  chums  are  characterized  by  an  earlier 
timing  (eariy  June,  mid- July ) ,  more  rapid  maturation  in  freshwater,  smaller 
size  (6-7  lbs),  and  larger  populations.  Fall  chums  are  distinguished  by  later 
timing  (raid- July,  early  September),  a  more  uniform  robust  body  shape,  larger 
size  (7-8  lbs) ,  and  smaller  population. 


Pink  salmon  are  present  in  nominal  numbers  and  occur  only  in  the  lower  Yukon 
River  drainages.  Out  migrating  salmon  are  present  in  the  proposed  sale  area 
from  early  May  until  July  or  August. 

The  principal  salmon  systems  in  the  Norton  Sound  area,  exclusive  of  the  Yukon 

-,in,ClU^e  the  Unalakleet>  Niukluk,  Fish,  Kachauik,  Kwiniuk,  Tubutulik, 
aktoolik,  Koyuk ,  and  Boston  Rivers.  The  important  salmon  systems  in  Port 

Clarence  are  the  Pilgrim  River-Salmon  Lake  complex,  the  Kizitrin  River,  and 
the  Agiapuk  River. 


All  five  species  of  North  American  Pacific  salmon  are  indigenous  to  Norton 
Sound,  not  including  the  Yukon  River.  Chum  and  pink  salmon  are  the  most 
abundant,  followed  in  descending  order  by  coho,  Chinook,  and  sockeye  salmon. 

Although  commercial  salmon  fishing  in  the  Norton  Sound  area  (exclusive  of  the 
Yukon  River)  started  in  1961,  this  fishery  has  been  characterized  by  sporadic 
ishing  efforts  as  a  result  of  a  lack  of  processors  and  buyers  or  adequate 
tendering  service.  Recent  emergence  of  cooperatives  and  improved  tendering 
facilities  has  helped  to  stabilize  the  fishery. 

ToL0nly  docuraented  commercial  salmon  fishery  in  the  Port  Clarence  area  was  in 
1966,  although  a  few  salmon  are  traditionally  sold  or  bartered  each  year  in 
Teller  and  Nome.  A  unique  feature  of  this  area  is  the  Pilgrim  River-Salmon 
Lake  sockeye  salmon  run  which  is  one  of  the  northernmost  occurrences  of  this 
species  on  the  continent.  The  run  is  currently  at  low  population  levels.  The 
Salmon  Lake  sockeye  run  has  varied  considerably  in  magnitude  since  1963,  with 
the  1969  run  probably  being  the  smallest.  The  chinook  salmon  run  starts  in 
mid- June,  continues  until  mid- July  at  which  time  effort  shifts  toward  chum, 
pink,  and  coho  salmon.  Chum  salmon  are  in  the  bays  and  available  to  the 
fishery  from  June  20-25  until  July  20-25.  The  pink  salmon  run  is  considerably 
s  orter,  entering  the  bays  around  June  25  to  July  1,  and  arriving  on  the 
spawning  grounds  by  July  15-20.  The  coho  salmon  run  is  later  and  is  found  in 
the  fishery  from  August  1  until  about  August  20. 

The  Norton  Sound  and  Port  Clarence  areas  are  among  the  northernmost  distribu- 
tion  range  for  chinook,  sockeye,  coho,  and  pink  salmon.  Salmon  stocks  do  not 
exhibit  any  apparent  cycles  as  do  stocks  in  more  southern  areas. 
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Chum  and  pink  salmon  are  the  most  abundant  species,  and  both  are  found  spawn¬ 
ing  in  many  of  the  same  streams.  The  remaining  spawning  systems  in  the  Norton 
Sound  area  include  the  Kachauik,  Niukluk,  Fish,  Tubutulik,  Kwinxuk,  and 

Unalakleet  Rivers,  and  Boston  Creek.  Chun,  salmon  ^“ait  even-odd 

fluctuations.  Norton  Sound  pink  salmon  do  not  exhibit  significant  even  od 

vear  fluctuations  as  do  pink  salmon  in  more  southerly  latitudes.  They  , 
however,  exhibit  large  annual  fluctuations,  apparently  in  response  to  clima  i 

conditions . 

Chinook  salmon  escapement  information  for  the  remainder  of  the  Norton  Sound 
area  ls  TimTted  There  is  a  possibility  that  Yukon  River  stocks  -ay  con¬ 
tribute  substantially  to  the  Norton  Sound  fishery  during  some >  years ,  Known 
Chinook  salmon  spawning  systems  in  Norton  Sound  include  the  North,  Unalakleet, 
Shaktoolik,  Ungalik,  Inglutalik,  Kwiniuk,  and  Tubutulik  Rivers. 

Little  is  known  about  the  numbers  and  distribution  of  spawning  coho  salmon  in 

the  remainder  of  the  Norton  Sound  area,  but  ;“"s  *»“'  jan^ry' 

Coho  salmon  have  been  observed  spawning  under  the  ice  as  late  as  January. 

b  Herring:  Distribution  information  for  Pacific  herring  is 
inferred  from  commercial  and  subsistence  catch  data.  Herring  move  inshore 
from  mid-June  to  late  June.  Most  spawning  occurs  in  Norton  Sound  east  of 
164°  W  longitude.  Herring  start  moving  offshore  during  the  late  summer 
(August-September)  and  overwintering  schools  appear  north  of  the  Pribilofs  m 

October. 

Pacific  herring  spawn  in  the  subtidal  regions  of  Norton  Sound  using  marine 
vegetation  such  as  Fucus  kelp  and  Zoestra  eelgrass  to  lay  eggs.  Spawni  g 
occurs  from  late  June  or  early  July  in  eastern  portions  of  Norton  Sound  High 
spawning  densities  are  common  at  Bluff,  from  Cape  Darby  to  Moses  Point  Norton 
R „„  Denbieh-Arctic  Hills,  and  the  area  to  the  east  of  164  w.  ,  east 

the’st  Michael  and  Stuart  Islands  (Barton,  1978).  The  eggs  are  adhesive  and 
hatch  in  about  3  weeks.  Herring  larvae  are  pelagic  and  the  larval  period 

lasts  1  to  2  months. 

c  Crab:  Information  about  crab  populations  in  Norton  Sound 

can  be  inferred’  fr^Tthe  commercial  fishing  areas  and  appears  to  be  the 
northern  portion  of  the  Sound,  particularly  the  region  between  Cape ^ Rodney  to 
Rockv  Point  and  extending  south  to  63°.  The  region  approximately  25  kilo 
meters  south  of  Cape  Nome  is  also  a  region  where  many  epifaunal  species  have 
highest  biomass  values,  e.g. ,  four  species  of  stars,  urchins,  red  kins !  crab, 
Hyas  crab,  two  hermit  crabs,  Aegis  shrimp,  and  two  species  of  gastropods_ 
Therefore  it  is  safe  to  assume  that  this  region  which  yields  king  crab 
commercial  quantities  and  large  concentrations  of  other  invertebrates,  is  a 
richly  productive  region  of  Norton  Sound. 

Little  is  known  of  the  seasonal  movements  of  invertebrates  other  than  king 
crab  Since  we  see  an  annual  nearshore  spring  migration  of  the  reproducing 
populations  of  king  crab  in  Kodiak  and  the  southeastern  Bering  Sea  we  can 
assume  that  this  same  migration  phenomenon  is  occurring  m  Norton  Sound. 

While  we  are  unable  to  accurately  determine  why  this  region  is  important  to  so 
many  benthic  species,  we  can  glean  some  insight  by  looking  at  their  food 
dependencies  from  other  regions.  Many  of  these  species  utilize  deposit  feed- 
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ing  infauna.  King  crab  are  predatory  opportunists  which  presumably  take  de¬ 
posit  feeders,  i.e.,  Yoldia  sp. ,  Pectinaria,  Cistenides,  and  Diamphiodin.  Sea 
stars,  i.e.,  Leptastuirs ,  Evasterias,  and  Lethasterias ,  also  utilize  many  de¬ 
posit  feeders  as  well  as  some  suspension  feeding  infaunal  species  which  reside 
in  quasi -turbulent  areas,  i.e.,  Serripes ,  Clinocarbium ,  and  Echinarachnins . 

The  shallow  subtidal  region  (0-20  meters)  is  presumably  extensively  used  by 
king  crab  for  spawning,  female  molting,  breeding,  feeding,  and  rearing  of 
young . 

These  phenomena,  are  strictly  seasonal,  occurring  from  May  to  July.  Rearing 
of  young  is  assumed  to  occur  throughout  the  year  in  this  shallow  region. 
Occasional  observations  of  grasping  king  crab  pairs  have  been  made  in  shallow 
waters  by  Natives  (further  verifying  the  importance  of  this  region).  Presum¬ 
ably  the  entire  coastal  region  from  the  Yukon  Delta  along  the  coast,  counter¬ 
clockwise  to  Cape  Rodney,  can  be  considered  as  probable  king  crab  habitat. 

During  the  ice-covered  months,  king  crabs  are  harvested  on  a  subsistence  basis 
in  areas  local  to  villages.  Therefore,  adult  king  crab  are  thought  to  inhabit 
the  inshore  as  well  as  the  offshore  regions  of  the  Sound  in  winter  months. 

d.  Other  Species:  Demersal  fishes  (species  dwelling  near  the 
ocean  bottom)  are  utilized  by  several  groups  at  different  times  of  the  year. 
The  demersal  fish  community  of  Norton  Sound  contains  several  families.  The 
dominant  ones  are  cods  and  flatfish.  The  dominant  demersal  species  include 
saffron  cod,  starry  flounder,  yellowfin  sole,  and  Pacific  sand  lance. 

Saffron  cod  is  used  by  man  as  a  subsistence  species  during  winter  months. 
Subsistence  harvests  occur  through  the  ice  along  the  coast  of  Norton  Sound  in 
the  vicinity  of  all  villages.  Saffron  cod  is  used  predominantly  by  marine 
mammals  for  food  from  spring  through  fall.  Arctic  cod  are  a  primary  food 
source  for  marine  mammals  during  winter  months.  Sand  lance  are  a  major  feed 
for  birds,  seals,  and  salmon  during  spring  and  summer.  Starry  flounder  is 
harvested  by  man  for  subsistence  primarily  during  spring  and  summer  months. 

During  the  summer,  the  distribution  of  most  demersal  fish  species  can  be 
characterized  by  highest  densities  in  outer  Norton  Sound  between  163°-167°  W. 
longitude,  and  from  near  the  Yukon  River  Delta  north  to  Port  Clarence.  Inner 
Norton  Sound  (the  area  east  of  163°)  is  of  lesser  importance  to  demersal  fish 
distribution  (and  abundance)  than  waters  west  of  167°  W. ,  which  are  apparently 
of  low  importance. 

Inshore-offshore  distribution  changes  occur  for  many  species.  Gadids  gener¬ 
ally  follow  an  offshore  to  inshore  movement  in  the  fall,  returning  to  areas 
offshore  in  the  spring.  The  reverse  situation  occurs  for  many  Pleuronectids , 
e.g.,  yellowfin  sole  move  inshore  to  feed  in  spring. 

Nothing  is  known  about  the  winter  distribution  of  demersal  fish.  Indirect 
evidence  suggests  there  are  major  changes  in  the  availability  of  some  species, 
most  notably  arctic  cod. 

Flatfish  occurring  in  Norton  Sound,  which  have  centers  of  abundance  to  the 
south  (i.e,  yellowfin  sole,  Alaska  plaice,  and  starry  flounder),  are  thought 
to  be  migrants  from  a  peripheral  portion  of  the  southern  stocks. 
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Very  little  distribution  of  toothed 

rrfmre%"enrene^shr0ncoSa°Sfl  faffs.  local  residents  report  major 
smelt  runs  in  the  fall. 

,  Hi  ct-r-ibution  in  Norton  Sound  does  not  exist.  Adults 

Detailed  data  on  capelin  1  .  i  hieh  salinity  at  ice  breakup  when 

are  found  nearshore  in  waters  0  *e  ..  species  is  highly  variable  from  year 
spawning  occurs.  The  abundance  of  this  species  is  nigu  y 

to  year. 

All  species  of  pelagic  fishes  are  found  in  the  nearshore  coastal  waters  of 
Norton  Sound  during  ice-free  months. 

^£sss^ s?  .“JJ? ~ 

from  segments  of  existing  Norton  Sound  information). 

Saffron  cod  are  fall-winter  spacers  (ripe^  individuals  hav^  been^  seen^by 

PrinCT\haTfhis8asfeciesUrspna8wnsCin  shallow,  nearshore  waters  with  a  sandy 
substrate .  Eggs  are  demersal  and  saffron  cod  larvae  are  pelagic. 

•“  riss  \T.r:x  sxr  o?.xf "r  £ 

December  and  spawned  out  m  ivi  1976  baseline  demersal  survey 

regions  in  Norton  Sound  are  not .  ^ ‘ we ^Vesent  mostly  in  waters  west  of 

167»hWS  longitude ,  Suggesting  fhis  area  be^^otential^pawning  location^ 

rfrfhs  blfo^hatlinrand  thelafval  stage  lasts  another  3  to  6  months). 

,  .  .  .  Pacific  sand  lance.  Spawning  in  Norton  Sound  probably 

Little  is  known  about  f  -  ^  ^  ^  fQund  d  uring  June 

anf  Julf  (Bartonf 1978)  .  Spawning 

lance  .^““.1^ —  ««  SF&SZ*'  and  frantley  Harbor,  Bluff, 
and  Golovin. 

Yellowfin  sole  reproduction  in  Norton  Sound  is  thought  to  be  simiX  ^  this 

in  the  eastern  Bering  Sea  where  spawning  occurs  in  late  spr  g  gg 
species  are  pelagic. 

Toothed  (rainbow)  -U  reproduction  occurs  in 

salinity  estuarine  areas :  Th ire  y  Pther  during  May  or  June  (in  the 

5*.:,-^'  •<-'»“  F*n 

is  also  known  to  occur  near  the  Port  Clarence/Grantley  Harbor. 

-  cnrine  or  early  summer  in  the  intertidal  zone  of 

Capelin  spawn  from  late  SP  ^  buried  intertidany  for  2  weeks  or  more 

before  hatching.  Nothing  else  is  known  about  their  reproduction. 
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Information  on  the  reproduction  of  starry  flounder  in  Norton  Sound  is  not 
known.  During  the  1976  baseline  demersal  survey,  no  fish  less  than  5  years 
old  were  encountered  Five-  and  six-year-old  starry  flounder  were  found  only 
in  inner  Norton  Sound  (inside  a  line  from  Cape  Darby  to  Stuart  Island) . 

It  is  interesting  to  note  that  for  most  demersal  species  taken  during  the  1976 
survey,  a  very  large  proportion  of  the  young  fishes  were  present  in  mid  and 
inner  Norton  Sound  (east  of  165°  W.  longitude) . 


3.  Birds: 


,.  _  a*  Introduction:  The  proposed  Norton  Sound  lease  area  is 

adjacent  to  the  major  northern  Bering  Sea  bird  colonies  and  offshore  bird 
concentration  areas.  At  least  5  million  breeding  sea  birds,  or  23  percent  of 
laska  s  nesting  population,  occur  in  this  area,  including  3  of  Alaska's 
10  largest  sea  bird  colony  complexes  (Trap,  1979).  St.  Lawrence  Island  to  the 
west  of  the  lease  area  has  one  of  the  largest  nesting  populations  (1.8  mil- 
iron)  in  Alaska,  while  Little  Diomede  Island  to  the  north  has  1.3  million 
nesting  birds ,  and  St.  Matthew  Island  to  the  south  has  1.4  million  nesting 
lrds  (Sowls,  et  al.,  1978).  The  lease  area  is  immediately  adjacent  to  one  of 
the  most  important  and  productive  waterfowl  and  shore  bird  habitats  in  North 
America  centering  on  the  Yukon  River  Delta. 

,  .  ,  .  b‘  .  —  ■  Bird  Abundance  and  Distribution:  The  most  abundant 

sP^cies  in  the  northern  Bering  Sea  are  least  auklet,  Aethia  pusilla; 
crested  auklet,  ^ethia  cristatella;  common  murre,  Uria  aalge;  thick-billed 
murre  U^a  parakeet  auklet,  Cyclorrhynchus  psittacula;  and  black- 

egged  kittiwake,  Rissa  tridactyla.  The  extremely  abundant  least  auklet  (2.25 
million,  79 /0  of  the  eastern  Bering  Sea  population,  Trap,  1979) ,  and  the 
crested  auklet  (800,000,  62%  eastern  Bering  Sea  population,  Trap,  1979)  are 
concentrated  on  a  few  breeding  colonies  primarily  on  St.  Lawrence  and  Little 
Diomede  Islands  while  the  parakeet  auklet  is  widely  distributed  with  small 
coionies  located  along  the  coast  of  Norton  Sound  and  larger  colonies  present 
on  the  offshore  islands.  The  common  and  thick-billed  murres  (combined  popu- 
ation  over  1.5  million  in  the  northern  Bering  Sea),  are  widely  distributed 

with  breeding  populations  on  both  the  offshore  islands  and  along  the  coast  of 
Norton  Sound. 


Thick-billed  murres  more  generally  concentrate  on  offshore  islands  and  shelf 
break  areas,  while  the  common  murres  are  more  coastal.  Very  large  colonies 
(tens  of  thousands)  of  both  murre  species  occur  in  the  Bering  Strait  area  on 
Little  Diomede,  King,  and  St.  Lawrence  Islands.  Large  populations  of  common 
murre  are  located  within  Norton  Sound  on  the  Bluff  Cliffs  west  of  Cape  Nome 
and  on  Sled8e  Island.  Black-legged  kittiwakes  are  also  widely  distributed 
with  substantial  mainland,  coastal,  and  offshore  island  populations.  The 

Ta^StnP°PU,latT0nS  °f  this  species  in  the  area  occur  on  St.  Lawrence  and 
Littie  Diomede  Islands  with  sizable  populations  on  King  Island,  Bluff  Cliffs, 
Sledge  Island,  and  Cape  Denbigh  (see  Graphic  No.  4A) . 

°ther_  comm011  sea  bird  sPecies  in  the  Norton  Sound  lease  area  are  horned  puf¬ 
fin,  Fratercula  corniculata;  tufted  puffin,  Lunda  cirrhata;  pelagic  cormorant, 
£_halacrocorax  pelagicus;  and  pigeon  guillemot,  Cepphus  columba. 
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Norton  Sound  has  a  relatively  small  sea  bird  population  with  the  largest 
concentration  occurring  in  the  Bluff  Cliffs  area  east  of  Cape  Nome.  However, 
the  offshore  area  west  of  a  line  from  the  east  end  of  St.  Lawrence  Island  to 
Cape  Spencer  (see  Graphic  No.  4A)  ,  extending  west  through  the  Chirikov  Basin, 
is  a  high  density  foraging  area.  Densities  of  over  200  birds  per  square 
kilometer  (500/mi  )  have  been  recorded  in  this  area.  Flocks  of  murres  an 
auklets  on  the  water  in  tens  of  thousands  are  common.  Sea  bird  concentrations 
are  the  largest  over  the  deep  water  on  the  west  end  of  St.  Lawrence  Island, 
west  of  King  Island,  and  in  the  Bering  Strait. 

c  Trophic  Relationship:  The  dramatic  differences  in  bird 

densities  between  the  Norton  Sound  area  and  the  Chirikov  Basin-Bering  Straic 
area  primarily  reflect  the  greater  abundance  and  availability  of  zooplankton 
in  the  latter  area.  This  is  demonstrated  by  the  great  abundance  of  plankton¬ 
feeding  species,  such  as  thick-billed  murres,  and  the  least,  crested,  and 
parakeet  auklets,  which  nest  on  St.  Lawrence,  King,  and  Little  Diome  e 

Islands . 

During  the  nesting  season,  least  auklets  primarily  eat  copepods ,  while  crested 
auklets  mainly  take  euphausiids,  and  parakeet  auklets  prey  on  a  variety  o 
zooplankton,  pelagic  invertebrates,  and  occasional  small  fish. 

Thick-billed  murres  take  more  fish  (sand  lance,  arctic  cod,  and  prickleback) 
during  the  nesting  season,  but  zooplankton  still  compose  a  significant  part  of 

their  diet. 

Other  abundant  species  such  as  common  murre,  black-legged  kittiwake,  horned 
puffin,  and  pelagic  cormorant  prey  primarily  on  fish  during  the  nesting  sea¬ 
son.  Sand  lance,  cod,  and  prickleback  are  important  food  sources  for  these 
species  The  reproductive  success  of  black-legged  kittiwakes  is  greatly 
dependent  on  the  availability  of  sand  lance  during  the  chick-rearing  period 
(Drury,  1978).  Trophic  data  indicate  that  years  of  reproductive  failure  may 
be  related  to  the  shortage  of  this  food  source  in  the  diet  of  this  species. 

Sea  birds  such  as  murres  and  kittiwakes  are  adapted  to  natural  changes  in  food 
availability  by  having  a  long  adult  life  and  low  reproductive  rate.  These 
adaptations  allow  populations  to  maintain  their  numbers  during  years  of  low 
food  availability  which  results  in  partial  or  complete  reproductive  failure. 
During  years  of  food  scarcity,  perhaps  only  the  most  experienced  birds  attempt 
to  nest  at  the  colony  sites,  while  less  experienced  breeders  may  not  even  make 
an  appearance  at  the  colonies.  During  years  of  abundant  prey,  nearly  all 
adult  birds  may  attempt  to  nest.  Large  fluctuations  in  nesting  black-legged 
kittiwake  populations  recorded  in  the  northern  Bering  Sea  support  this 
hypothesis . 

d.  Seasonal  Occurrence:  The  seasonal  occurrence  of  sea  birds 
in  the  northern  Bering  Sea  is  determined  essentially  by  the  presence  of  pack 
ice.  As  pack  ice  forms  and  advances  to  the  south,  most  sea  bird  species 
either  migrate  to  wintering  areas  or  retreat  along  the  ice  front. 

Only  two  species  have  major  adaptations  to  the  ice  environment,  the  ivory 
2ull,  Pagophila  eburnea,  and  the  black  guillemot,  Cepphus  grylle;  while  a 
third,  the  Ross’  gull,  Rhodostethia  rosea  (rare  occurrence  in  Alaska)  is 
associated  with  the  ice  environment  during  the  nonbreeding  season  (Divoky , 

1980). 
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By  January,  the  proposed  sale  area  and  most  of  the  northern  Bering  Sea  is 
covered  by  pack  ice  and  nearly  all  sea  birds  have  left  the  area.  Along  the 
ice  front,  murres  are  the  most  abundant  species  and  gulls  are  common.  Bird 

densities  as  high  as  10,000  per  square  kilometer  occur  along  the  ice  front 
(Divoky,  1980). 

The  maximum  extension  of  the  pack  ice  generally  lasts  through  April.  In  late 
April  and  May,  sea  birds  move  into  the  proposed  sale  area  and  concentrate  in 
very  large  numbers  in  open  water  areas  or  ice  leads  within  the  pack  ice.  Open 
water  near  colony  sites  are  particularly  important  to  sea  birds  in  May  and 
June  prior  to  the  complete  recession  of  the  pack  ice.  During  the  summer  (July 
and  August)  the  greatest  densities  (over  500  birds/kni  )  occur  in  the  area 
immediately  west  of  Norton  Sound.  Fall  (September-November)  is  a  transition 
period  with  sea  birds  leaving  the  colonies  and  migrating  south  at  a  slow  pace, 
while  arctic  post-nesting  sea  birds  from  Cape  Thompson  and  Cape  Lisburne 

colonies  swim  or  fly  through  the  sale  area  preceding  the  return  of  the  pack 
ice . 


e ■  Waterfowl  and  Shore  Bird  Distribution  and  Abundance  - 
—  k  P11  ~ Kusk o kw i m  Delta:  The  greatest  nesting  concentrations  of  waterfowl  and 
shore  birds  along  the  coast  of  the  proposed  sale  area  are  found  on  the  Yukon- 
Kuskokwim  River  Delta  with  other  important  nesting,  feeding,  and  staging  areas 

occurring  along  the  coast  of  the  Seward  Peninsula  and  St.  Lawrence  Island  (see 
Graphic  No.  4B) . 

Over  24  million  individuals  representing  at  least  60  species  of  swans,  geese, 
ducks,  and  shore  birds  utilize  the  Yukon  River  Delta.  About  11.6  million 
waterfowl,  including  approximately  30  percent  of  North  America’s  goose  popu¬ 
lation,  nest  in  the  Bering  Sea  region  (King  and  Dau,  1980).  The  greatest 
nesting  concentration  of  geese  in  North  America  occurs  on  the  Clarence  Rhode 
Wildlife^  Range .  The  highest  total  densities  of  all  waterfowl  species  (400 
nests/km  )  occur  along  the  vegetated  intertidal  zone  (King  and  Dau,  1980). 
The  most  abundant  nesting  waterfowl  species  include  whistling  swan,  Olor 
—9.  .1  ianus  >  cackling  Canada  goose,  Branta  canadensis  minima;  Taverner's 
Canada  goose,  Branta  canadensis  taverneri;  white-fronted  goose,  Anser 
ajLbifronsj  emperor  goose,  Philacte  canagica;  black  brant,  Branta  bernicla; 
pintail  duck,  Anus  acuta ;  spectacled  eider,  Lampronetta  f ischeri ;  arctic  and 
red- throated^  loons,  Gavia  arctica  and  Gavia  stellata;  and  oldsquaw,  Clangula 
hy emails.  Other  waterfowl  species,  such  as  the  lesser  snow  goose,  Chen 
caerulescens;  king  eider,  Somateria  spectabilis ;  Steller’s  eider,  Polysticta 
stelleri ;  and  surf  scoter,  Melanitta  perspicillata  utilize  the  Yukon  River 

Delta  in  large  concentrations  for  molting  and  feeding  during  fall  migration 
stopovers . 

Emergent  and  wetland  vegetation  such  as  various  sedges  are  the  primary  food 
types  for  most  waterfowl.  The  delta  waterfowl  populations  are  particularly 

important  for  subsistence  hunting  by  Natives  living  on  the  delta  and  in  the 
Bristol  Bay  region. 


There  are  several  common  shore  bird  species  on  the  delta:  semipalmated  plo- 
ver*  jlfearadrius  semiplamatus ;  black  turnstone,  Arenaria  melanocephala;  western 
sandpiper,  Ereunetes  mauri;  short-  and  long-billed  dowitcher,  Limnodramus 
griseus  and  Elnnodramus  scolopaceus;  red  and  northern  phalarope,  Phalaropus 
jLpl*-car:*-us  and  Phalaropus  lobatus;  semipalmated  sandpiper,  Ereunetes  pusillus ; 
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and  dunlin,  Caldris  alpina.  Of  these,  the  majority  of  western  Alaska’s  breed¬ 
ing  populations  of  black  turnstone  and  dunlin  is  restricted  to  this  habitat 
(King  and  Dau,  1980).  The  highest  nesting  concentrations  of  shore  birds  also 
occur  along  the  low-lying  coastal  habitat.  The  intertidal  mud  flats  are 
particularly  important  foraging  areas  for  shore  birds  during  fall  staging  and 
migration.  Invertebrates  such  as  dipteran  larvae  and  various  mollusks  of 
brackish  and  freshwater  flats  and  ponds  are  the  principal  food  sources  for 
shore  birds.  The  sandhill  crane,  Grus  canadensis,  is  also  a  common  nester  on 

the  delta. 


f  Waterfowl  and  Shore  Bird  Distribution  and  Abundance  - 
Seward  Peninsula-Norton  Sound:  Most  lagoons,  deltas,  river  mouths,  and 

coastal  tundra  along  the  coast  of  the  Seward  Peninsula  are  utilized  by  water- 
fowl  and  shore  birds  for  feeding,  staging,  molting,  or  nesting  during  some 
part  of  the  year  (see  Graphic  No.  4B) .  The  most  conspicuous  or  abundant 
species  breeding  along  the  south  shore  of  the  Seward  Peninsula  are  pintail, 
Canada  goose,  green-winged  teal,  Anas  crecca ;  greater  scaup,  Aythya  marila > 
oldsquaw ;  black  scoter,  Melanitta  nigra;  northern  phalarope;  semipalmated 
sandpiper;  lesser  golden  plover,  Pluvial is  dominica ;  whimbrel,  Numenius 
phaeopus ;  common  snipe,  Gallinago  gallinago ;  and  western  sandpiper  (Drury, 
Ramsdell ,  and  French,  1980;  Shields  and  Peyton,  1977).  Among  the  coastal 
habitats  along  the  south  shore  of  the  Seward  Peninsula,  the  greatest  concen¬ 
trations  of  waterfowl  and  shore  birds  tend  to  occur  in  the  Golovin  Lagoon-Fish 
River  flats  area  (over  17,000  total  reported),  and  the  Moses  Point  lagoon  and 
delta  area  (Kwik  River  and  the  Kwiniuk  River  deltas  with  over  10,000  total 
reported).  Other  major  nesting  and  concentration  areas  include  the  Safety- 
Taylor  Lagoon  River  deltas  area,  Koyuk-Inglutalik  River  deltas  area, 
Shaktoolik  River  flats,  Stebbins  flats,  and  Woolley  Lagoon  (see  Graphic 
No.  4B). 

St.  Lawrence  Island  also  is  an  important  nesting  and  wintering  area  for  water- 
fowl.  Twenty-two  species  occur  on  the  island,  and  at  least  12  of  the  species 
nest  there  (Fay,  1961).  Tundra  habitats  along  the  shores  and  islands  in  the 
lagoons  and  lakes  provide  nesting  habitat  for  about  9,000  ducks,  geese,  and 
swans.  The  lagoons,  lakes,  and  tundra  provide  nesting,  foraging,  and  molting 
sites  for  an  additional  25,000  nonbreeding  waterfowl  as  well.  St.  Lawrence 
Island  wetland  habitats  provide  a  staging  area  for  an  international  population 
of  lesser  snow  geese  that  breed  on  Wrangell  Island  in  the  U.S.S.R.  The  island 
supports  perhaps  the  entire  immature  nonbreeding  population  of  emperor  geese 
from  Alaska  and  Siberia  during  the  summer.  The  open  water  areas  around  St. 
Lawrence  Island  support  an  estimated  500,000  oldsquaw  and  50,000  eiders  during 
the  winter  (Fay,  1961).  These  populations  are  important  for  subsistence 
hunting  during  the  winter  months. 

Unlike  the  Gulf  of  Alaska  and  the  southern  Bering  Sea  that  have  major  sea  bird 
and  waterfowl  concentrations  present  thoughout  the  year,  the  proposed  lease 
area  has  a  distinct  seasonal  pattern  of  bird  abundance  during  the  open  water 
season.  Populations  are  greatly  reduced  or  completely  absent  when  ice  covers 
the  area.  This  is  particularly  true  on  the  Yukon  River  Delta  and  other  water- 
fowl  and  shore  bird  habitats  along  the  Seward  Peninsula. 

The  delta  freezes  over  in  October-November  and  is  vacated  by  waterfowl  and 
shore  birds  until  late  April-early  May.  During  the  spring,  the  first  migrants 
appear  in  open  water  leads  offshore  in  mid-April.  The  first  major  influx  of 
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nesting  waterfowl  usually  occurs  the  first  week  in  May.  The  peak  nesting 
period  is  from  late  May  through  June  with  molting  generally  occurring  in  July 
through  mid-August.  Southward  migrants  from  the  arctic  begin  to  stop  over  on 
the  delta  by  July  and  continue  through  October. 

Birds  of  prey  present  in  the  proposed  sale  area  during  the  spring,  summer,  and 
a  lnc  u  ®  §Yr  alcon,  Falco  rusticolus ;  marsh  hawk,  Circus  cyaneus ;  merlin, 
_£_co  columbarius;  snowy  owl,  Nyctea  scandiaca;  common  raven,  Corvus  corax: 
and  short-eared  owl,  Asia  flammeus .  The  golden  eagle,  Aquila  chrys^t^; 

peregrine  falcon,  Falco  peregrinus;  and  rough-legged  hawk,  Butea  lagopus  are 
also  present.  - — 


D  xr  w  -arine  .Mammals :  The  reader  is  referred  to  Alaska  OCS  Technical 
Paper  Jfo  5  Marine  Mammals,  Endangered  Species,  and  Rare  Plants  Potentially 
Affected  by  Proposed  Federal  Lease  Sales  in  the  Northern  Bering  Sea  and  Norton 
Sound  Vicinity,  for  a  detailed  description  of  the  population  status,  habitat 
requirements,  food  habits,  and  reproductive  characteristics  of  non-endangered 
marine  mammals  which  occur  in  the  northern  Bering  Sea  and  proposed  sale  area. 
Species  discussed  in  the  technical  paper  are  those  for  which  it  is  likely  that 
a  significant  population  segment  may  occur  within  a  primary  zone  of  influence 

^0e  r?°Sed  Sale>  ±‘e‘>  the  northern  and  north  central  Bering  Sea,  north 
of  62  N.  latitude  and  south  of  the  Bering  Strait. 


11  relevant  species  are  carnivores  and  include  the  spotted  seal,  Phoca 

Sha ;  r^ng®d  seal>  Fh°ca  hispida;  bearded  seal,  Erignathus 
arbatus;  ribbon  seal,  Phoca  fasciata;  walrus,  Odobenus  rosmarus;  polar  bear, 
Ursus  maritimus ;  beluga  whale,  Delphinapterus  leucas;  killer  whale,  Orcinus 
orca;  and  minke  whale,  Balaenoptera  acutorostrata .  Other  species  which  are 
uncommon  m  Norton  Basin  (i.e.,  the  major  geological  basin  of  the  northern 
Bering  Sea  including  Norton  Sound)  but  which  are  regularly  observed  in  small 
numbers  include  Steller  sea  lion,  harbor  porpoise,  Dali  porpoise,  and  northern 
tur  seal.  Known  sea  lion  summer  haulout  areas  of  minor  importance  have  been 
epicted  in  Graphic  No.  5A.  Due  to  the  relative  numerical  insignificance  of 
he  latter  species  in  the  northern  Bering  Sea,  they  have  not  been  discussed  in 
detail.  The  northern  right  whale  dolphin  and  certain  beaked  whales  also  may 
occur  m  the  Norton  Basin  area,  but  are  rarely  sighted. 

All  marine  mammals  in  U.S.  waters  are  protected  under  the  Marine  Mammal  Pro- 
tection  Act  (MMPA)  of  1972.  In  the  Act,  it  was  declared  to  be  the  intent  of 
tbe  Congress  that  marine  mammals  "Be  protected  and  encouraged  to  develop  to 
t  e  greatest  extent  feasible  commensurate  with  sound  policies  of  resource 
management,  and  that  the  primary  objective  of  their  management  should  be  to 
maintain  the  health  and  stability  of  the  marine  ecosystem."  The  reader  is 
referred  to  Burns  (1970),  Martin  (1977),  Coffey  (1977),  Haley,  (1978),  and 
biijper  (.1979)  for  additional  accounts  of  the  characteristics,  habitat  re¬ 
quirements,  and  natural  history  of  these  species. 

The  following  is  summarized  information  regarding  the  occurrence  of  maior 
species  specific  to  the  proposed  sale  57  area. 

Spotted  Seal:  The  Bering  Chukchi  population  ranges  from  280,200  to  330,000 
spotted  seals.  Major  population  segments  migrate  through  outer  Norton  Sound 
uring  spring  (April-June)  and  fall  (late  November-early  January).  Spotted 
seals  could  be  expected  to  occur  throughout  the  Norton  Sound  area  particularly 
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in  nearshore  waters  during  summer.  Important  haulouts  in  the  Sound  vicinity 
occur  on  St.  Lawrence  Island,  Stuart  Island,  Besboro  Island,  Cape  Denbigh, 
Cape  Darby,  Safety  Lagoon,  and  Port  Clarence,  and  are  occupied  during  summer 
months  (Graphic  No.  5A) .  Breeding  occurs  relatively  far  to  the  south  of  the 
proposed  sale  area  at  the  seasonal  ice  front  in  late  winter. 

Ringed  Seal:  About  1.0  to  1.5  million  ringed  seals  probably  inhabit  the 
Bering  and  Chukchi  Seas.  In  winter,  highest  densities  of  ringed  seals  occur 
in  the  stable  shore  fast  ice  which  represents  prime  breeding  habitat.  In 
winter,  shore  fast  ice  in  the  Norton  Sound  and  St.  Lawrence  Island  perimeters 
represent  important  breeding  habitat  for  a  portion  of  this  population  (Graphic 
No.  5B) .  Ringed  seals  also  occur  on  drift  ice.  A  migratory  species,  they  are 
found  primarily  during  fall,  winter,  and  spring.  This  species  may  account  for 
more  than  50  percent  of  the  total  seals  harvested  for  subsistence  purposes.  A 
total  of  about  1000  to  1500  are  harvested  in  the  Norton  Sound  vicinity. 

Bearded  Seal:  From  300,000  to  450,000  bearded  seals  probably  inhabit  the 
Bering  and  Chukchi  Seas.  Norton  Sound  provides  good  habitat  for  bearded  seals 
from  late  November  through  late  June  and  densities  would  be  highest  throughout 
the  northern  Bering  Sea  at  that  time.  As  for  other  marine  mammals  described 
here,  migration  is  closely  associated  with  sea  ice  movements  and  its  develop¬ 
ment/disintegration.  Limited  data  suggest  that  this  species  has  an  area  of 
abundance  immediately  north  of  St.  Lawrence  Island  in  late  winter  and  early 
spring,  with  increased  abundance  within  Norton  Sound  in  late  spring  (Graphic 
No.  5B) .  Drift  ice  of  Norton  Sound  constitutes  the  breeding  habitat  of  this 
species.  About  700  to  1000  are  harvested  annually  in  the  Norton  Sound  vicin¬ 
ity,  representing  a  major  portion  of  the  seals  harvested. 

Ribbon  Seal:  Estimates  of  the  Bering  Sea  population  of  this  species  range 
from  60,000  to  114,000.  Similar  to  spotted  seals,  wintering  and  breeding 
ribbon  seals  are  associated  with  the  ice  front  of  the  central  Bering  Sea. 
Ribbon  seal  occurrence  in  the  northern  Bering  Sea  and  Norton  Sound  vicinity 
would  increase  in  late  May  or  early  June  dependent  on  ice  conditions.  During 
summer  they  take  up  a  pelagic  existence  in  waters  of  the  Bering  Sea;  their 
summer  distribution  is  not  well  known.  Relative  significance  of  Norton  Sound 
habitats  to  the  species  is  unknown  in  terms  of  spring  or  summer  utilization. 
During  most  years,  only  a  small  portion  of  the  population  migrates  through  the 
Bering  Strait.  Only  a  few  are  harvested  in  the  vicinity  of  Norton  Sound. 

Walrus:  About  80  percent  of  the  world  population  (160,000-200,000)  occur 
seasonally  in  the  Bering  Sea.  Herds  of  migrant  walrus  appear  on  Big  Diomede, 
King,  St.  Lawrence,  and  the  Punuk  Islands  in  fall  (October-December)  during 
movements  into  the  area  from  the  Chukchi  Sea.  Most  data  indicate  that  during 
the  seasonal  transition  periods,  walrus  densities  are  greatest  in  outer  Norton 
Sound  west  of  166°  W.  longitude  (Graphic  No.  5C) .  Intermittent  use  of  Sledge 
Island  and  Besboro  Island  as  walrus  hauling  areas  has  been  reported.  King 
Island  has  been  utilized  regularly  as  a  summer  hauling  area  by  several  thou¬ 
sand  walrus  (Graphic  No.  5A) .  Calves  are  born  during  the  northward  migration 
in  spring  (April-June) ;  outer  Norton  Sound  could  be  considered  a  calving  area 
of  this  species.  It  is  estimated  that  33  to  50  percent  of  the  walrus  popula¬ 
tion  (as  many  as  100,000  walrus)  will  move  northward  in  spring  east  of 
St.  Lawrence  Island  and  immediately  adjacent  to  the  proposed  sale  area.  Much 
of  this  population  segment  would  be  comprised  of  nursing  females  with  calves. 
Increased  walrus  utilization  of  areas  immediately  north  of  St.  Lawrence  Island 
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GRAPHIC  NO.  5A 


MARINE  MAMMALS 

Migration  and  most  probable  occurrence 
during  summer  and  fall. 


WALRUS,  BELUGA  WHALE,  OCCASIONAL  BEARDED  SEAL, 
POSSIBLE  RIBBON  SEAL  -  SUMMER  UTILIZATION  OF  OPEN 
WATER  (July  —Sept.) 

SPOTTED  SEAL  HAULING  AREA 

WALRUS  HAULING  AREA,  FREQUENT  USE 

WALRUS  HAULING  AREA,  OCCASIONAL  USE 

MINOR  SEA  LION  HAUL-OUT 


BELUGA  SUMMER  FEEDING  MOVEMENTS 
I  BELUGA  POSSIBLE  CALVING  AREA 

FALL  MIGRATORY  MOVEMENT  (Oct.-Dec.)  BEARDED 
SEAL,  RINGED  SEAL,  SPOTTED  SEAL, 

RIBBON  SEAL,  WALRUS  ,  POLAR  BEAR  (Rarely 
south  of  St.  Lawrence  Island),  BELUGA  WHALE 


SOURCE:  Kelly  (1980),  Nelson  (1980),  Burns  and  Frost  (1979), 
Burns  (1980),  Fay  (1980  ,  Personel  Communication) 
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GRAPHIC  NO.  5B 

MARINE  MAMMAL  MIGRATION  (ALL  SPECIES)  - 

And  most  probable  occurrence 
(Ringed  Seal,  Bearded  Seal) 
during  Winter  and  Spring  (T) 


WALRUS,  BEARDED  SEAL,  RINGED  SEAL  WINTER 
UTILIZATION  OF  DRIFTING  ICE  (NOV -JUNE) 

RINGED  SEAL  BREEDING.PUPPING  HABITAT,  LATE 
WINTER  (M ARCH-APRIL) 

BEARDED  SEAL,  LATE  WINTER  (MARCH) 

RECENT  AREA  OF  ABUNDANCE  @ 

BEARDED  SEAL,  EARLY  SPRING  (APRIL) 

RECENT  AREA  OF  ABUNDANCE  (2) 

BEARDED  SEAL,  LATE  SPRING  (MAY-JUNE) 

RECENT  AREA  OF  ABUNDANCE  (2) 

SPRING  (MARCH-JUNE)  MIGRATORY  MOVEMENT 
(RINGED  SEAL,  BEARDED  SEAL,  SPOTTED  SEAL, 

RIBBON  SEAL,  WALRUS,  POLAR  BEAR,  BELUGA  WHALE  ) 


I  Source:  1  Braham  et  al  (1977),  Krogman  et  al  (1979), Burns  and  Frost(1979), Kelly  (1980), 
Nelson  (1980),  Stringer  et  al  (1980) 

2  Areas  of  abundance  depicted  herein  for  Bearded  Seal  are  based  on  a  limited 
number  of  recent  surveys.  As  such,  they  may  not  represent  recurring  patterns 
but  can  be  considered  representative  of  typical  seasonal  and  geographical 
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MARINE  MAMMALS 

Walrus  area  of  abundance  and  most  probable 
occurrence  during  winter  and  spring  (T) 


WALRUS  EARLY  WINTER  (Nov.-Dee.)  AREA  OF  ABUNDANCE 
WALRUS  LATE  WINTER  (Jan-March)  AREA  OF  ABUNDANCE 
WALRUS  SPRING  (April-June)  AREA  OF  ABUNDANCE  (2) 
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(1) Source:  Krogman  et.  al.  (1979),  Kelly  (1980) 

(2)  All  Norton  Sound  area  occupied  by  drifting  ice- 

potential  walrus  habitat. 
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©  Historical  and/or  potential  habitat,  Rare  —  infrequent 
occurrence  at  most. 


Source:  See  Text. 


has  been  reported  in  recent  years.  Populations  are  probably  at  or  near  the 
carrying  capacity  of  their  typical  winter  habitat  south  of  St.  Lawrence 
Island.  From  1500  to  2000  walrus  are  retrieved  annually  by  local  hunters  in 
the  Norton  Sound  area. 

Polar  Bear:  Polar  bears  enter  the  Norton  Sound  region  in  the  fall  with  ad¬ 
vancing  ice,  and  usually  penetrate  the  Bering  Sea  no  further  south  than 
St.  Lawrence  Island.  Occasionally  polar  bears  summer  on  St.  Lawrence  Island. 
The  approximate  number  of  polar  bears  which  occur  in  the  Norton  Sound  vicinity 
is  unknown  and,  most  likely,  highly  variable  from  year  to  year.  Harvest  total 
is  from  10  to  30  animals  annually. 

Beluga  Whale:  In  excess  of  5000  beluga  whales  migrate  annually  through  the 
northern  Bering  Sea.  In  spring  (late  March-May)  belugas  move  through  the 
Norton  Sound  area,  most  passing  through  the  Bering  Strait,  Some,  however, 
penetrate  the  Yukon  River,  or  occur  throughout  the  summer  in  nearshore  shallow 
water  of  the  Sound’s  perimeter.  Calving  is  reported  to  occur  in  Norton  Bay 
near  Moses  Point.  Belugas  return  to  and  pass  through  the  northern  Bering  Sea 
in  December;  some  may  winter  to  the  northwest  of  St.  Lawrence  Island. 

Minke  Whale,  Killer  Whale:  Minke  whales  occur  broadly  over  the  north  Pacific 
and  into  the  Chukchi  Sea  during  the  summer  months.  They  are  considered  of  low 
abundance,  although  they  are  regularly  sighted  in  the  St.  Lawrence  Island 
vicinity.  No  reliable  population  estimate  exists  for  killer  whales  of  the 
northern  Bering  Sea,  although  they  also  are  observed  frequently  in  the  vicin¬ 
ity  of  St.  Lawrence  Island  from  spring  through  fall. 

5*  Terrestrial  Mammals:  Although  some  land  mammals  important  for 
subsistence  (such  as  moose  and  reindeer)  occur  in  coastal  habitats,  these 
species  have  little  relevance  to  offshore  oil  and  gas  development  in  Norton 
Sound.  Oilspills  that  reach  the  beaches,  salt  marshes,  or  other  shoreline 
habitats  could  have  some  local  effect  on  terrestrial  mammals  in  the  vicinity. 
However,  the  number  of  individual  animals  involved  would  very  likely  be  insig- 
to  the  population.  Disturbance  from  shore-based  facilities  as  pro¬ 
posed  at  Cape  Nome  and  increased  human  populations  due  to  OCS  development  may 
cause  some  displacement  and  perhaps  increased  hunting  pressure.  However,  the 
direct  effects  of  OCS  development  in  itself  on  terrestrial  mammals  would 
probably  be  insignificant,  and  thus,  are  not  discussed  further. 

6-  Endangered  Species:  The  reader  is  referred  to  Alaska  OCS 

Technical  Paper  No.  5,  Marine  Mammals,  Endangered  Species,  and  Rare  Plants 
Potentially  Affected  by  Proposed  Federal  Lease  Sales  in  the  Northern  Bering 
Sea  and  Norton  Sound  Vicinity,  for  a  detailed  description  of  the  population 
status,  habitat  requirements,  food  habits,  and  reproductive  characteristics  of 
non-endangered  marine  mammals  which  occur  in  the  northern  Bering  Sea  and 
proposed  sale  area.  Species  discussed  in  the  technical  paper  are  those  for 
which  it  is  likely  that  a  significant  population  segment  may  occur  within  a 
primary  zone  of  influence  of  the  proposed  sale,  i.e.,  the  northern  and  north 
central  Bering  Sea,  north  of  62°  N.  latitude  and  south  of  the  Bering  Strait. 

As  defined  in  the  Endangered  Species  Act  of  1973,  an  endangered  species  is  any 
species  which  is  in  danger  of  extinction  throughout  all  or  a  significant 
portion  of  its  range,  whereas  a  threatened  species  is  a  species  which  is 
likely  to  become  endangered  within  the  foreseeable  future.  Species  protected 
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by  the  Act  are  those  officially  listed  or  proposed  to  be  listed  as  threatened 
or  endangered  in  the  Federal  Register.  Of  this  list  (Federal  Register  Vol. 
45,  No.  99),  there  are  five  endangered  cetaceans  and  one  endangered  avian 
species  which  may  occur  to  varying  extent  in  or  near  the  proposed  sale  area, 
including  the  gray  whale,  Eschrichtius  robustus ;  bowhead  whale,  Balaena 
mysticetus ;  humpback  whale,  Megaptera  novaeangliae ;  fin  whale,  Balaenoptera 
physalus ;  sei  whale,  Balaenoptera  borealis ;  and  peregrine  falcon,  Falco 
peregrinus  ana turn,  F.  p ♦  tundrius .  These  six  endangered  species  are  those 
which,  at  least  to  a  small  extent,  may  be  affected  by  the  proposed  lease  sale 
or  activities  associated  with  it.  At  present,  there  are  no  threatened  or 
endangered  plants  listed  or  proposed  for  listing  which  may  occur  in  this 
region.  A  Revised  Notice  of  Review  of  a  list  of  endangered  Alaskan  plant 
species  may  be  published  soon.  Several  rare  plant  species  occur  on  upland 
areas  near  the  proposed  sale. 

Bowhead  Whale:  The  bowhead  whale  population  of  the  Bering  Sea  numbers  from 
1700  to  2800  with  the  best  estimate  of  the  population  size  at  about  2260. 
Confined  to  the  Bering,  Chukchi,  and  Beaufort  Seas,  the  spring  migration  of 
this  stock  occurs  primarily  around  the  western  end  of  St.  Lawrence  Island  from 
late  March  to  late  May  (Graphic  No.  6A) .  Areas  immediately  north  of 
St.  Lawrence  Island  and  north  of  the  village  of  Savoonga  are  likely  sites  of 
occurrence  of  bowheads  in  the  spring  after  they  have  rounded  the  western  end 
of  the  island.  In  general,  areas  east  of  166°  W.  longitude  (e.g„,  within 
Norton  Sound  proper)  are  not  utilized  by  the  species  although  unusual  move¬ 
ments  into  the  Sound  have  been  known  to  occur.  The  southward,  fall  migration 
through  the  northern  Bering  Sea  usually  occurs  in  November  through  December; 
animals  enter  the  area  in  a  diffuse  pattern  and  some  may  possibly  move  around 
the  eastern  end  of  St.  Lawrence  Island  (Graphic  No.  6A) .  Bowheads  winter  in 
the  central  western  Bering  Sea  and  are  assumed  to  occupy  drift  ice  habitat 
near  the  ice  front.  In  the  winter  of  1979,  bowhead  utilization  of  drift  ice 
habitats  immediately  south  and  west  of  St.  Lawrence  Island  was  reported. 

Gray  Whales:  There  are  approximately  15,000  to  17,000  gray  whales  which 
migrate  annually  into  and  through  the  northern  Bering  Sea,  representing  almost 
the  entire  population.  Arriving  in  the  St.  Lawrence  Island  vicinity  in  late 
May,  most  of  the  population  feeds  in  the  northern  and  western  Bering  Sea  with 
great  intensity  during  June  and  July.  Major  feeding  areas  are  located  north 
of  St.  Lawrence  Island  during  these  months;  the  whales  heavily  utilize  benthic 
amphipods  of  the  Chirikov  Basin  (roughly  extending  from  St.  Lawrence  Island  to 
the  Bering  Strait,  Graphic  No.  6A) .  Nearshore  coastal  areas  immediately 
southeast  and  west  of  St.  Lawrence  Island  are  important  feeding  grounds  as 
well.  In  late  summer,  substantial  numbers  of  gray  whales  are  known  to  move 
into  the  southern  Chukchi  Sea.  Fall  migration  through  the  Bering  Strait  and 
west  of  the  proposed  sale  area  occurs  primarily  from  September  through 
October, 

Humpback,  Fin,  and  Sei  Whales:  Relatively  small  numbers  of  these  species, 
probably  representing  only  portions  of  their  entire  populations,  are  known  to 
occur  in  the  western  Norton  Basin  area  and  western  northern  Bering  Sea. 
Graphic  No.  6B  illustrates  approximate  locations  for  most  probable  occurrence 
of  these  species. 

Peregrine  Falcon:  Peregrine  falcons  occur  in  the  spring  and  summer  in  the 
proposed  sale  area.  Graphic  No.  6A  illustrates  known  or  suspected  nesting 
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sites.  Sledge  Island,  Bluff,  and  locations  near  Cape  Rodney  have  been  deter¬ 
mined  as  most  likely  active  nesting  sites.  In  general,  nesting  areas  and 
sites  for  occurrence  of  this  species  are  associated  with  major  sea  bird  colo¬ 
nies  upon  which  peregrines  depend  as  prey  sources. 

Rare  Plants:  Three  rare  plant  taxa  are  known  to  occur  in  or  adjacent  to 
Norton  Sound,  including  an  arctic  sage,  Artemisia  senj avinen ;  Anderson  sedge, 
Carex  jacobi-peteri;  and  the  walpole  poppy,  Papaver  walpolei  (Graphic  No.  6A) . 
Upland  areas  near  Cape  Nome  are  potential  habitats  for  the  arctic  sage  and 
walpole  poppy.  The  sedge  occurs  on  St.  Lawrence  Island  and  near  Tin  City  in 
the  Bering  Strait  region. 


D.  Economic  Considerations 

1>  State  and  Regional  Economies:  The  general  economic  impact  of 
Bering-Norton  OCS  petroleum  development  on  areas  of  Alaska  other  than  the  Nome 
Census  Division  is  expected  to  be  mild,  and  is  therefore  not  discussed  in  this 
text.  However,  for  a  description  of  the  economy  of  Alaska  and  historical 
economic  statistics,  see  OCS  Technical  Report  No.  50,  pages  13-46.  Pages 
^6-57  of  the  same  report  provide  information  about  the  economy  of  the 
Anchorage  region,  which  serves  as  the  transportation  and  trade  center  for  most 
of  Alaska  including  the  Nome  area.  (Note:  All  figures  for  economic  impacts 
of  OCS  development  which  are  presented  in  OCS  Technical  Report  No.  50  are 
based  on  assumptions  which  have  been  revised.  For  economic  impact  information 
based  on  current  assumptions,  see  Section  IV. B. 3.  of  this  DEIS.  Also  refer  to 
"Bering-Norton  Base  Case  and  Impact  Results  from  the  MAP  and  SCIMP  Models," 
November  3,  1980,  prepared  for  the  Alaska  OCS  Office  by  the  Institute  of 
Social  and  Economic  Research,  University  of  Alaska.) 

Although  general  economic  impacts  outside  the  Nome  census  division  resulting 
from  Bering-Norton  OCS  development  are  expected  to  be  minor,  possible  oil- 
spills  in  the  Norton  Sound  could  have  significant  adverse  effects  on  the 
salmon  fisheries  of  the  lower  Yukon  and  the  upper  Yukon.  For  that  reason,  it 
is  necessary  to  describe  briefly  the  economic  importance  of  these  two 
fisheries . 

In  1977,  the  lower  Yukon  set  gill  net  salmon  fishery  was  fished  by  647  boats, 
most  of  which  were  small  boats  usually  manned  by  only  one,  or  sometimes  two, 
fishermen.  In  1977,  the  salmon  catch  in  this  fishery  totaled  6.5  million 
pounds  for  which  fishermen  were  paid  $3.6  million.  More  recent  figures  for 
numbers  of  boats  are  unavailable.  In  both  1978  and  1979,  the  total  catch  was 
4.4  million  pounds.  Total  payments  to  fishermen  were  $2.6  million  in  1978  and 
$3.0  million  in  1979.  The  lower  Yukon  salmon  harvest  is  processed  on  floating 
processors  or  shipped  elsewhere  for  processing.  The  income  from  salmon  har¬ 
vesting  in  the  Lower  Yukon  was  earned  almost  entirely  by  local  residents,  for 
whom  fishing  represents  the  major  source  of  dollar  earnings.  Residents  of  the 
area,  who  are  mostly  Eskimos,  rely  heavily  on  subsistence  hunting  and  fishing 
for  food.  However,  they  require  some  cash  income  as  a  supplement  to  subsis¬ 
tence  activities,  and  also  require  cash  to  purchase  fuel,  guns,  and  ammunition 
required  for  subsistence  activities. 

The  economic  significance  to  local  residents  of  the  relatively  small  dollar 
income  from  salmon  harvesting  is  suggested  by  the  very  small  per  capita  per- 
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sonal  income  of  residents  of  the  Wade  Hampton  census  division,  which  includes 
the  Yukon  Delta.  In  1978,  per  capita  income  in  the  Wade  Hampton  census  divi¬ 
sion  was  estimated  by  the  U.S.  Bureau  of  Economic  Analysis  at  only  $3375  or  43 
percent  of  the  average  U.S.  income  per  person.  When  the  Wade  Hampton  figure 
for  per  capita  personal  income  is  adjusted  for  the  extremely  high  living  costs 
in  the  area,  which  are  estimated  at  more  than  twice  as  high  as  average  U.S. 
living  costs,  the  per  capita  purchasing  power  of  local  residents  in  1978  was 
only  18  percent  of  average  U.S.  per  capita  purchasing  power.  (Alaska  Depart¬ 
ment  of  Commerce  and  Economic  Development,  1979.)  These  figures  do  not  in¬ 
clude  an  estimate  of  the  value  of  food  from  subsistence  hunting  and  fishing. 

In  the  upper  Yukon  fishery,  salmon  harvesting  is  accomplished  by  fish  wheels 
as  well  as  by  set  gill  nets.  The  harvest  is  shipped  elsewhere  for  processing. 
In  both  1978  and  1979,  the  total  catch  was  about  885,000  pounds.  Payments  to 
fishermen  totaled  $513,000  in  1978  and  $597,000  in  1979.  As  in  the  lower 
Yukon,  the  money  earned  from  salmon  fishing  in  the  upper  Yukon  fishery  prob¬ 
ably  represents  the  major  source  of  earned  dollar  income  to  the  fishermen. 

In  both  the  upper  and  lower  Yukon  fisheries,  the  salmon  resources  are  ex¬ 
tremely  important  to  the  local  economies  both  for  commercial  fishing  and  for 
subsistence  purposes. 

2 .  Local  Economy  (Defined  as  the  Economy  of  the  Nome  Census  Divi¬ 
sion,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate  Area): 

a.  Introduction:  As  background  for  the  discussion  of  eco¬ 
nomic  and  population  impacts  on  the  Nome  area,  the  material  in  this  section 
includes  an  historical  sketch  of  Nome  as  well  as  historical  economic  and 
population  figures  for  the  city  of  Nome  and  the  immediate  vicinity.  Also 
presented  are  historical  figures  for  the  Nome  census  division,  which  includes 
16  outlying  communities  on  the  Seward  Peninsula  and  on  St.  Lawrence  and  Little 
Diomede  Islands,  in  addition  to  the  immediate  Nome  area.  A  detailed  descrip¬ 
tion  of  the  local  economy  is  also  provided. 

b.  Historical  Sketch  of  Nome:  In  July  1898,  gold  was  dis¬ 
covered  on  the  southern  side  of  the  Seward  Peninsula,  directly  across  Norton 
Sound  from  the  mouth  of  the  Yukon  River  (see  Fig.  Ill  .D .  2 .b . -1) .  The  dis¬ 
covery  was  large  enough  to  attract  3000  persons  to  the  area  in  the  following 
year.  Originally  known  as  Anvil  City,  the  community  thus  founded  was  renamed 
Nome  (Grauman,  1977). 

Historians  give  credit  for  the  discovery  of  gold  at  Nome  to  three  men  who  were 
forced  ashore  by  a  storm,  after  which  they  made  a  substantial  find  at  Anvil 
Creek  (Grauman,  1977).  However,  gold  was  also  located  on  the  Seward  Peninsula 
in  1898  by  Daniel  Libby,  who  claimed  he  first  discovered  gold  in  that  area  in 
1866  when  he  journeyed  to  the  Seward  Peninsula  as  part  of  a  Western  Union 
expedition  which  intended  to  lay  a  telegraph  cable  to  Siberia.  Western  Union 
engineers  figured  that  laying  a  cable  between  Alaska  and  Siberia  across  60 
miles  of  shallow  continental  shelf,  and  extending  the  cable  across  Asia  to 
Europe,  would  be  easier  than  laying  a  cable  to  Europe  across  2,000  miles  of 
deep  Atlantic  Ocean.  However,  just  as  the  expedition  arrived  in  the  Nome 
area,  a  successful  trans-Atlantic  cable  was  completed.  Shortly  thereafter, 
Libby  presumably  made  his  first  gold  discovery  in  the  area,  and  in  any  case, 
he  did  return  in  1897  and  found  gold  in  1898  (Naske  and  Slotnick,  1979). 
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Figure  III.D.2.b.-1 


The  story  of  Daniel  Libby  highlights  a  unique  geographic  feature  of  the  Nome 
area--a  vast  offshore  continental  shelf  stretching  all  the  way  to  Asia.  Much 
of  this  shelf  is  less  than  35  fathoms  in  depth  (210  ft),  which  is  approxi¬ 
mately  the  increase  in  ocean  depth  estimated  to  have  occurred  due  to  the 
melting  of  glaciers  following  the  end  of  the  last  ice  age.  Scientists  believe 
that  during  the  ice  age  Alaska  was  connected  to  Asia  by  a  land  bridge  measur¬ 
ing  nearly  1000  miles  from  north  to  south,  and  that  the  ancestors  of  Indians 
in  South  and  North  America  migrated  across  the  bridge  from  Asia  many  thousands 
of  years  ago.  Ancestors  of  the  Eskimos  of  North  America  are  believed  to  have 
migrated  across  the  bridge  at  a  later  time. 

The  former  land  bridge  to  Asia  makes  up  a  large  share  of  Alaska's  vast  off¬ 
shore  continental  shelf  area,  which  totals  a  half  million  square  miles,  or 
nearly  as  much  as  the  land  area  of  Alaska,  which  is  586,000  square  miles. 

This  former  land  bridge  constitutes  a  potentially  great  economic  resource  to 
the  Nome  area  in  the  form  of  oil,  gas,  and  hard  minerals  deposits.  The  shal¬ 
low  offshore  continental  shelf  is  also  economically  important  due  to  its  huge 
resources  of  fish,  crab,  and  marine  mammals.  Eskimos  of  the  area,  who  con¬ 
stitute  most  of  the  population,  continue  to  obtain  a  very  large  share  of  their 
food  from  subsistence  hunting  and  fishing  activities,  including  the  catching 
of  salmon,  crab,  walrus,  seal,  whales,  and  polar  bear.  The  walrus  ivory  is 
also  of  commercial  importance.  Commercial  fishing  of  salmon,  herring,  and 
king  crab  also  contribute  to  the  local  economy. 

From  about  3000  persons  in  1899,  the  population  of  Nome  climbed  to  12,488  in 
1900  (Table  III  .D.2.b.-1) .  The  city  of  Nome  was  incorporated  in  1901,  and  by 
1906,  Nome  was  an  established  community  with  schools,  churches,  several  news¬ 
papers,  and  a  hospital.  Nonetheless,  throughout  its  early  gold  boom  period, 
Nome  earned  a  well  documented  reputation  as  an  extremely  dangerous,  lawless 
community. 

During  the  years  1898  through  1906,  the  placer  deposits  at  Nome  produced  about 
one-third  as  much  gold  as  was  produced  in  the  legendary  Klondike  during  the 
same  years.  After  1906,  production  began  to  decline,  but  was  revived  in  1915 
by  a  shift  toward  larger  scale  operations.  During  World  War  I,  shortages  and 
high  costs  of  labor,  materials,  and  equipment  virtually  stopped  gold  produc¬ 
tion,  which  did  not  resume  until  1923  (Grauman,  1977). 

During  the  period  from  1923  until  World  War  II,  gold  operations  followed  an 
erratic  pattern  which  included  a  reasonably  prosperous  period  from  1929  to 
1934,  caused  by  the  worldwide  depression  which  enhanced  the  value  of  gold 
relative  to  the  dollar  or  other  units  of  currency.  World  War  II  again  halted 
gold  operations,  after  which,  the  rising  costs  of  production  combined  with  the 
statutory  fixed  price  for  gold,  eventually  ended  all  gold  mining  other  than 
very  small  operations  by  prospectors.  Large  scale  gold  operations  did  not 
resume  until  1975,  following  removal  of  the  statutory  price  limit  of  $35  per 
ounce  (Grauman,  1977). 

After  the  end  of  the  gold  boom  in  1917,  the  cash  economy  of  the  Nome  area 
remained  essentially  stagnant  until  Alaska  Statehood  was  achieved  in  1959 
(Grauman,  1977).  Traditional  hunting,  whaling,  fishing,  and  gathering  (ber¬ 
ries  and  bird  eggs)  activities  of  the  Eskimo  population  remained  the  basis  for 
the  economy  of  the  area. 
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Table  III.D.2.b.-l 

NOME  POPULATION  GROWTH  1900-1979 


YEAR 

AREA 

POPULATION 

19001 

Nome,  Town 

12,488 

1910 

Nome,  Town 

2,600 

1920 

Nome,  Town 

852 

1930 

Nome  Townsite,  Inc. 

1,213 

1940 

City  of  Nome 

1,559 

1950 

City  of  Nome 

1,876 

1960 

City  of  Nome 

2,316 

1970 

City  of  Nome 

2,488 

19752 3 

City  of  Nome  (March) 

2,380 

(King  Island  Subtotal  -  215) 

\9765 

City  of  Nome  (February) 

2,605 

19784 

City  of  Nome  (July) 

2,892 

Contiguous  Areas 

272 

Total  Nome  Area 

3,164 

19795 

Winter  -  City 

2,842 

Contiguous  Areas 

222 

Total 

3,064 

Summer  -  City 

2,932 

Contiguous  Areas 

272 

Total 

3,204 

1  1900-1970  U.S.  Census. 

2  Linda  J.  Ellanna  and  Maureen  C.  Roche,  “Bering  Strait  Regional  Census 
1975,”  Kawerak,  Inc.,  October,  1976. 

3  Water  and  Sewer  Master  Plan,  City  of  Nome,  1976. 

4  City  of  Nome. 

5  Estimate  of  Policy  Analysts,  Limited,  presented  in  “OCS  Technical  Report 
No.  53  (p.  12).” 


An  economic  activity  which  is  almost  unique  to  the  Nome  census  division  is 
reindeer  herding,  which  was  introduced  early  in  the  century.  Reindeer  hides 
and  meat  are  used  for  subsistence  and  also  sold  commercially.  Recently, 
reindeer  antlers  have  been  exported  to  the  Orient,  where  high  prices  are  paid 
due  to  the  supposed  aphrodisiac  qualities  of  the  antlers. 

By  1920,  the  population  of  the  city  of  Nome  had  dropped  to  only  852,  after 
which  the  population  grew  slowly,  reaching  2316  in  1960  (Table  III .D.2.b.-1) . 
In  recent  years,  most  of  the  population  of  Nome  has  been  Eskimo,  in  contrast 
to  the  early  gold  boom  period  when  Nome  was  predominantly  Caucasian. 

c.  Recent  Economic  Developments:  The  more  significant  as¬ 
pects  of  the  economy  of  the  city  of  Nome  and  the  other  areas  within  the  Nome 
census  division  during  the  years  since  statehood  (1959)  are  summarized  below. 

Nome  has  long  served  as  the  transportation  and  trade  center  for  the  smaller 
communities  within  the  region,  and  in  recent  years,  Nome  has  become  an  impor¬ 
tant  center  of  government  activity. 

Natives  (Eskimos)  constitute  about  three-quarters  of  the  total  population  of 
the  Nome  census  division.  Within  the  city  of  Nome,  Eskimos  make  up  about 
60  percent  of  the  population. 

For  the  Eskimo  population,  both  in  the  city  of  Nome  and  in  the  outlying  com¬ 
munities  within  the  Nome  census  division,  traditional  subsistence  activities 
including  hunting,  whaling,  fishing,  and  gathering  (berries  and  bird  eggs) 
continue  to  be  extremely  important  economic  activities. 

By  contrast,  the  non-Native  population  (chiefly  Caucasian)  relies  on  wage  and 
salary  employment  as  the  principal  means  of  earning  a  livelihood. 

Only  after  Alaska  Statehood  was  achieved  in  1959  did  any  significant  number  of 
Native  people  obtain  wage  and  salary  jobs.  For  this  reason,  many  Native  resi¬ 
dents  have  been  forced  to  rely  to  some  extent  upon  welfare  payments  to  pur¬ 
chase  heating  fuel  and  other  necessary  commodities  which  cannot  be  provided  by 
subsistence  activities.  Some  cash  income  is  needed  to  purchase  guns,  boats, 
gasoline,  and  ammunition  used  for  subsistence  hunting,  whaling,  and  fishing. 

The  decade  of  the  1960 ’s  saw  a  modest  increase  in  the  number  of  state  and 
local  government  jobs,  resulting  from  the  achievement  of  Alaska  Statehood. 
These  new  jobs  were  in  the  city  of  Nome,  rather  than  in  the  outlying  communi¬ 
ties.  The  generally  low  level  of  educational  attainment  of  Native  residents 
prevented  most  of  them  from  meeting  the  qualifications  for  government  jobs, 
which  tended  to  be  filled  by  non-Native  in-migrants  to  the  area. 

The  1960 ’s  also  saw  a  steady  increase  in  the  number  of  tourist  visitors  to  the 
Nome  area.  Expenditures  by  tourists  created  some  new  jobs  in  air  transporta¬ 
tion,  hotels  and  restaurants,  drinking  establishments,  and  gift  shops.  Prac¬ 
tically  all  of  these  new  jobs  were  in  the  city  of  Nome.  Some  of  the  jobs 
related  to  tourism  were  filled  by  Native  (Eskimo)  residents  of  Nome.  In 
addition,  tourists  purchased  ivory  carvings,  fur  garments,  and  other  artistic 
and  useful  items  produced  by  Eskimo  residents  of  the  region.  These  Native 
arts  and  crafts  products  began  to  be  exported  from  the  region  in  sizable 
quantities . 
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During  the  1970’s,  job  opportunities  in  tourist-related  activities  continued 
to  increase,  as  did  jobs  in  state  and  local  government.  State  and  local 
government  employment  jumped  from  495  jobs  in  1977  (annual  average)  to  763  in 
1979,  a  gain  of  54  percent  (see  Table  III  .D. 2 . c . -1) .  An  indirect  cause  of 
this  sharp  increase  was  a  stream  of  income  to  the  State  of  Alaska  from  the 
Prudhoe  Bay  oil  field,  which  began  with  completion  of  the  trans-Alaska  oil 
pipeline  in  mid-1977. 

During  the  decade  of  the  seventies,  a  significant  number  of  the  new  government 
jobs  was  filled  by  Natives,  in  part  because  of  their  increases  in  educational 
attainment.  An  important  contributing  factor  was  the  Federal  Comprehensive 
Employment  and  Training  Act  (CETA) ,  which  funded  government  and  non-government 
positions  intended  to  provide  job  experience  for  persons  with  limited  skills 
and  experience.  CETA  programs  also  provided  formal  job  training  which  enabled 
area  residents  to  qualify  for  jobs  in  private  industry  or  in  government. 

Many  government-type  services  were  contracted  to  private  non-profit  corpora¬ 
tions  during  the  1970's.  In  the  Nome  census  division,  an  expanded  program  of 
health  services  as  well  as  new  adult  education  and  job  training  services  were 
administered  by  private  corporations.  As  a  result,  annual  average  wage  and 
salary  employment  in  services  increased  from  263  in  1974  to  555  in  1978  in  the 
Nome  census  division  (see  Table  III  .D.2.  c. -1) .  Many  of  these  new  jobs  were 
filled  by  Native  residents.  As  with  government  jobs,  the  increased  success  of 
Natives  in  obtaining  jobs  in  services  activities  was  due  to  increased  educa¬ 
tional  attainment  and  to  the  Federal  CETA  program.  Many  of  the  new  jobs  in 
government-type  services  were  in  the  city  of  Nome,  but  a  significant  number 
were  in  the  smaller  communities  within  the  Nome  census  division. 

Passage  of  the  Alaska  Native  Claims  Settlement  Act  by  the  U.S.  Congress  in 
December  1971  had  two  important  economic  effects  on  the  Nome  Census  Division. 
Beginning  in  1973,  sizable  amounts  of  money  were  distributed  from  the  Federal 
government  to  special  Alaska  Native  corporations  created  to  administer  the 
money  and  land  awarded  to  the  Native  people  under  terms  of  the  land  claims 
settlement.  A  part  of  these  cash  distributions  was  passed  on  from  the  cor¬ 
porations  to  individual  Native  persons,  thereby  providing  much  needed  money 
income  to  many  individuals  who  were  still  relying  principally  upon  subsistence 
activities  for  their  livelihood.  (The  personal  income  statistics  published  by 
the  U.S.  Bureau  of  Economic  Analysis  wrongly  include  all  of  the  cash  distribu¬ 
tions  to  the  Native  corporations  as  personal  income,  thereby  seriously  dis¬ 
torting  personal  income  information  for  1973  and  the  immediately  following 
years . ) 

Creation  of  the  Native  corporations  also  provided  new  jobs,  many  of  which  were 
filled  by  Native  persons.  Although  most  of  these  new  jobs  were  in  the  city  of 
Nome,  some  were  in  the  smaller  communities.  Mainly  due  to  creation  of  the 
Native  corporations,  wage  and  salary  employment  in  the  f inance/insurance/real 
estate  category  increased  from  41  jobs  in  1973  (annual  average)  to  182  in  1976 
within  the  Nome  census  division.  However,  jobs  in  this  category  subsequently 
declined  to  100  in  1979  (see  Table  III.D.2.C.-1) . 

Two  more  economic  developments  have  been  of  importance  in  the  two  decades 
since  Alaska  Statehood  was  achieved  in  1959. 
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Table  IILD.2.C.-1 

ANNUAL  AVERAGE  EMPLOYMENT  IN  THE  NOME  CENSUS  DIVISION 

1963  AND  1973  -  1979 


TOTAL  EMPLOYMENT1 
SELF-EMPLOYED 

WAGE  &  SALARY  EMPLOYMENT  -  TOTAL 
(including  military) 

Mining 

Contract  Construction 
Manufacturing 
Transp/Commun/Utilities 
Wholesale  &  Retail  Trade 
Finance/Insurance/Real  Estate 
Services 

Local  Government 

State  Government 

State  and  Local  Government 

All  Governments 

Federal  Government  (Civilian) 

Military  Personnel  (Active  Duty) 
Unclassified 


1963 

1973 

1974 

1975 

1,407 

1,568 

1,595 

1,879 

87 

104 

110 

120 

1,320 

1,464 

1,485 

1,759 

11 

0 

0 

40 

53 

63 

49 

87 

8 

15 

25 

34 

99 

179 

189 

204 

139 

153 

175 

211 

5 

41 

70 

132 

75 

249 

263 

341 

430 

487 

436 

469 

209 

197 

187 

500 

58 

56 

54 

0 

10 

25 

0 

1976 

1977 

1978 

1979 

2,133 

2,013 

2,341 

2,393 

128 

135 

140 

144 

2,005 

1,878 

2,201 

2,249 

105 

100 

95 

120 

192 

117 

40 

41 

13 

45 

42 

49 

175 

125 

130 

145 

231 

241 

271 

270 

182 

138 

114 

100 

380 

389 

555 

543 

552 

592 

168 

171 

474 

495 

201 

178 

191 

177 

52 

50 

43 

41 

0 

0 

0 

0 

1  Excluding  subsistence  activities,  which  are  extremely  important  to  the  economy  of  the  Nome  Census  Division. 

SOURCES:  Publications  of  the  U.S.  Bureau  of  Economic  Analysis  and  the  Alaska  Department  of  Labor,  supplemented  by 
discussions  with  persons  familiar  with  the  Nome  area. 


Gold  mining  on  a  large  scale  was  resumed  in  1975,  due  to  removal  of  the  statu¬ 
tory  price  of  $35  per  ounce.  By  1976,  gold  mining  provided  an  annual  average 
of  approximately  100  wage  and  salary  jobs.  Many  of  these  new  jobs  are  filled 
by  non-residents  with  special  skills  who  live  in  Nome  only  during  the  peak 
operating  months  of  the  gold  mining  activity. 

The  other  important  economic  development  has  been  a  steady  increase  in  the 
importance  of  commercial  fishing  within  the  Nome  census  division. 

d.  Commercial  Fishing  Economic  Base:  This  section  describes 
the  existing  commercial  fishery  of  Norton  Sound.  The  information  is  taken 
from  OCS  Technical  Report  No.  51. 

The  relatively  small  Norton  Sound  fishery  is  based  mainly  on  salmon  and  her¬ 
ring  with  minor  amounts  of  king  crab.  Table  III.D.2.d.~l  shows  the  number  of 
commercial  fishing  permits  issued,  by  species. 

Table  III.D.2.d.-2  shows  harvesting  activity  for  the  Norton  Sound  set  gill  net 
salmon  and  herring  fisheries.  Similar  statistics  are  not  available  for  Norton 
Sound  king  crab  activities,  which  are  reported  as  part  of  the  Bering  Sea  king 
crab  fishery. 

The  boats  in  the  set  gill  net  salmon  fishery  are  typically  less  than  7.3  me¬ 
ters  (24  ft)  in  length  and  are  operated  by  a  single  fisherman.  It  is  princi¬ 
pally  a  local  fishery,  and  the  fishermen  and  boats  are  from  Norton  Sound 
communities  including  Elim,  Golovin,  Moses  Point,  Nome,  St.  Michael,  and 
Unalakleet.  The  harvesting  activity  is  based  in  these  communities,  and  the 
harvest  is  landed  in  these  communities.  Although  Nome  is  the  population 
center  of  the  area,  it  is  not  the  center  of  fish  harvesting  or  processing 
activity. 

The  salmon  season  begins  in  June  and  ends  in  August  or  September.  July  is 
typically  the  most  productive  month  and  in  September  there  is  relatively 
little  harvesting  activity. 

The  1980  commercial  salmon  harvest  in  Norton  Sound  of  444,500  fish  was  the 
second  largest  on  record.  A  total  of  159  fishing  vessels  participated  in  this 
salmon  fishery  in  1980,  slightly  below  1978  and  1979  levels.  Commercial 
Fishery  Entry  Commission  (CFEC)  permits  issued  in  1980  totaled  194.  Com¬ 
mercial  fishermen  earned  approximately  $583,000  for  their  salmon  catch. 

The  Norton  Sound  herring  fishery  is  a  set  gill  net  fishery  which  was  dominated 
by  local  fishermen  from  1969  through  1977.  Since  then,  purse  seiners  from 
other  areas  have  entered  the  fishery.  In  1979,  approximately  70  percent  of 
the  fishermen  who  made  landings  were  residents  of  the  Norton  Sound  area,  and 
about  50  percent  of  the  total  harvest  was  taken  by  these  local  fishermen.  The 
1979  harvest,  which  constituted  10  percent  of  the  entire  western  Alaska  her¬ 
ring  catch,  is  thought  to  be  more  indicative  of  the  potential  of  this  fishery 
than  are  previous  harvests.  In  fact,  the  potential  of  this  fishery  is  con¬ 
sidered  to  be  much  higher  than  the  1979  catch  of  1172  metric  tons. 

The  1980  herring  season  resulted  in  a  harvest  of  2215  metric  tons.  Ninety- 
nine  percent  of  the  herring  was  used  for  sac  roe,  with  the  remainder  being 
processed  for  bait.  There  were  approximately  294  herring  fishermen  who  made 
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Table  III.D.2.d.-l 


NUMBER  OF  COMMERCIAL  FISHING  PERMITS,  NORTON  SOUND  AREA,  1978 

(Nome  Census  Division  Communities  Only) 


NUMBER  OF  PERMITS 


Salmon 

“Other”  Species 

King  Crab 

Herring  Spawn 
on  Kelp 

Salmon 

Set  Gill  Net 

Herring 

No.  of  Permit 

Set  GUI  Net 

Other  Gear 

Unspecified  Gear 

Unspecified  Gear 

Lower  Yukon 

Set  GiU  Net 

Community 

Holders 

Norton  Sound  Area 

Statewide 

Norton  Sound  Area 

Statewide 

River  Area 

Westward  Area 

Council 

1 

1 

Elim 

47 

45 

16 

Golovin 

17 

17 

Nome 

136 

23 

113 

1 

1 

Shaktoolik 

35 

29 

5 

1 

13 

1 

St.  Michael 

19 

10 

9 

1 

Stebbins 

8 

8 

Unalakleet 

92 

58 

13 

15 

16 

10 

White  Mountain 

3 

3 

1.  A  few  small  fishing  communities  on  the  southwest  coast  of  Norton  Sound  are  beyond  the  boundaries  of  the  Nome  census  division.  Fishing  permit  figures 
for  these  communities  are  provided  in  Table  III.B.4.-4. 

Source:  University  of  Alaska,  Alaska  Sea  Grant  Program  (1980). 


Table  III.D.2.d.-2 
Harvesting  Activity 
Norton  Sound  Set  Gill  Net 
Salmon  and  Herring  Fisheries 
1969-1980 


Salmon 


Year 

Weight 

(million  pounds) 

1969 

0.9 

1970 

0.9 

1971 

0.9 

1972 

0.9 

1973 

1.2 

1974 

1.7 

1975 

1.5 

1976 

1.0 

1977 

1.7 

1978 

2.5 

1979 

1.9 

1980 

— 

Value 

Weight 

(million  dollars) 

(metric  to 

0.1 

0 

0.1 

0 

0.2 

0 

0.1 

0 

0.4 

9.0 

0.4 

37.0 

0.4 

0 

0.3 

0 

0.5 

0 

0.7 

17.0 

0.7 

1,172.0 

0.6 

2,215.0 

Herring 

Value 

(dollars) 


0 

0 

0 

0 

400.00 

5,698.00 

0 

0 

0 

9,724.00 

773,520.00 


Source:  University  of  Alaska,  Alaska  Sea  Grant  Program  (1980) 


at  least  one  delivery  in  Norton  Sound  during  1980.  Of  these,  67  percent  were 
residents  of  the  Norton  Sound  area.  The  remaining  33  percent  were  gill  net 
fishermen  who  accompanied  processors  or  tenders  who  came  into  Norton  Sound 
from  herring  fisheries  located  in  the  south.  Local  fishermen  landed  approxi¬ 
mately  55  percent  of  the  total  harvest. 

The  level  of  harvesting  activity  has  changed  rapidly  and  is  expected  to  con¬ 
tinue  to  change  rapidly  because  its  two  principal  determinants,  resource 
abundance  and  exvessel  prices,  are  subject  to  rapid  changes.  Large  fluctua¬ 
tions  in  resource  abundance  are  characteristic  of  herring  fisheries. 

The  factors  which  explain  the  rapid  changes  in  exvessel  prices  include  the 
rapid  changes  in  resource  abundance,  a  highly  inelastic  demand  for  herring 
roe,  and  the  timing  of  the  western  Alaska  fisheries  relative  to  other  herring 
fisheries.  The  last  factor  will  continue  to  make  western  Alaska  herring 
prices  more  volatile  than  those  of  other  areas,  because  the  western  Alaska 
fisheries  are  the  last  to  occur  prior  to  the  period  of  concentrated  retail 
marketing  and  consumption.  Therefore,  if  harvests  elsewhere  have  been  ade¬ 
quate,  there  is  little  interest  in  western  Alaska  herring  and  exvessel  prices 
tend  to  be  low,  but  if  there  have  been  poor  harvests  elsewhere,  the  western 
Alaska  prices  tend  to  be  exceptionally  high. 

In  addition  to  the  roe  herring  fisheries  of  Norton  Sound,  there  have  been,  and 
there  are  expected  to  continue  to  be,  relatively  minor  herring  roe  on  kelp 
fisheries.  The  roe  on  kelp  fisheries  have  been  relatively  stable  since  1976. 
In  1980,  20  fishermen  harvested  22  metric  tons  valued  at  $73,000  from  the 
Norton  Sound  fishery. 

The  offshore  king  crab  fishery  occurs  in  the  summer  and  is  participated  in  by 
large  non-local  crab  boats  that  are  part  of  the  Bering  Sea  fleet.  A  much 
smaller  nearshore  fishery  occurs  in  the  spring  and  is  participated  in  by 
residents  of  the  Nome  area  using  snow  machines  and  dog  sleds  to  transport  crab 
that  is  harvested  through  the  ice.  There  were  133  permits  issued  for  the 
spring  ice  king  crab  fishery  in  1978.  The  harvest,  which  totaled  11.4  metric 
tons  (25,193  lbs)  and  was  valued  at  $22,670,  was  taken  by  37  fishermen.  The 
participants  in  this  fishery  are  residents  of  the  Nome  area  and  the  catch  is 
landed  and  processed  in  Nome. 

Although  commercial  harvests  in  the  Norton  Sound  area  are  low  in  volume  and 
value  compared  to  other  areas  of  Alaska,  the  economic  returns  from  fish  har¬ 
vesting  and  processing  have  benefitted  virtually  every  family  in  the  smaller 
communities  which  circle  Norton  Sound  (Policy  Analysts,  Limited,  1980).  Even 
in  the  city  of  Nome,  a  large  number  of  families  rely  upon  local  fisheries 
resources  for  some  cash  income  as  well  as  for  subsistence  purposes. 

e.  Future  of  Fisheries  Without  PCS  Activities:  Recent  har¬ 
vest  levels  indicate  that  over  1100  metric  tons  (2.4  million  lbs)  of  salmon 
and  2200  metric  tons  (4.9  million  lbs)  of  herring  can  be  landed  on  a  continu¬ 
ing  yield  basis. 

The  annual  harvest  weight  for  the  Norton  Sound  commercial  salmon  fishery  is 
projected  to  moderately  increase  by  1.4  percent  per  year  from  707  metric  tons 
(1.6  million  lbs)  in  1980  to  943  metric  tons  (2.1  million  lbs)  in  the  year 
2000. 
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All  projected  harvests  in  the  Norton  Sound  roe  herring  fisheries  are  at  the 
1980  level  of  2200  metric  tons.  However,  the  herring  fisheries  are  expected 
to  be  highly  unstable,  with  very  large  year-to-year  changes. 

In  addition  to  the  roe  herring  fisheries,  there  are  expected  to  continue  to  be 
relatively  minor  herring  roe  on  kelp  fisheries.  In  1980,  20  fishermen  har¬ 
vested  22  metric  tons  of  herring  roe  on  kelp  valued  at  $73,000. 

The  Norton  Sound  king  crab  fisheries  are  expected  to  remain  a  relatively 
insignificant  part  of  the  Bering  Sea  fishery.  The  large  boat  fishery,  which 
occurs  during  the  summer,  is  expected  to  have  annual  harvests  of  approximately 
454  metric  tons  (1  million  lbs)  of  blue  king  crab  off  St.  Lawrence  Island. 
The  small  local  king  crab  fishery  which  occurs  on  the  ice  near  Nome  is  not 
expected  to  exhibit  significant  growth. 

f .  Other  Economic  Issues: 

Seasonality:  In  the  Nome  census  division,  peak  employment  for  1978  was  2446 
wage  and  salary  jobs  in  June,  compared  to  only  1816  the  preceding  February, 
for  a  peak/low  ratio  of  1.35  (2446/1816).  Strongly  seasonal  industries  in¬ 
clude  gold  mining,  contruction,  fishing  and  fish  processing,  as  well  as  tour¬ 
ism.  However,  the  recent  increases  in  wage  and  salary  employment  in  govern¬ 
ment  and  services  has  tended  to  make  the  local  economy  less  seasonal  than  in 
earlier  years.  In  addition,  a  small  start  has  been  made  in  attracting  tourist 
visitors  to  Nome  during  the  winter  months  as  well  as  during  the  summer. 

Personal  Income  Levels :  Table  III.D.2.f.-l  shows  the  recent  pattern  of  per 
capita  personal  incomes  in  the  Nome  Census  Division,  and  also  demonstrates  the 
impact  of  extremely  high  living  costs  in  the  area,  which  are  approximately 
233  percent  of  average  U.S.  living  costs. 

Employment/Population  Ratios:  Table  III . D . 2 . f . -2  compares  historical  figures 
for  estimated  population  in  the  Nome  census  division  to  annual  average  wage 
and  salary  employment.  The  job  figures  are  on  a  place-of-work  basis,  and 
therefore  show  some  jobs  not  held  by  permanent  residents.  The  employment 
figures  also  include  many  part-time  jobs,  which  are  not  adjusted  to  a  full¬ 
time  basis.  Nonetheless,  the  eraployment/population  ratio  is  a  useful  economic 
indicator,  especially  in  showing  changes  over  time  in  the  relative  economic 
well  being  of  the  residents  of  an  area. 

8-  Future  Outlook:  In  the  absence  of  OCS  development,  Nome 
would  continue  to  serve  as  the  transportation,  trade,  and  government  center 
for  the  region,  and  some  increases  would  occur  in  commercial  fishing  and 
tourism.  Reindeer  herding  would  probably  continue  on  the  Seward  Peninsula  and 
on  St.  Lawrence  Island  at  present  levels.  The  forests  along  the  northern  side 
of  Norton  Sound  could  support  a  full-time  sawmill  to  help  supply  lumber  for 
construction  in  Nome  and  elsewhere  throughout  the  region.  A  small  sawmill  has 
operated  sporadically  at  Elim.  In  the  past,  small  quantities  of  vegetables 
have  been  grown  on  the  Seward  Peninsula,  and  it  is  conceivable  that  this  might 
be  done  commercially  in  the  future,  as  well  as  for  subsistence. 

Even  without  petroleum  development,  a  much  improved  port  facility  is  expected 
to  be  operational  at  Nome  by  the  end  of  1983.  The  port  would  consist  of  a 
3600-foot  causeway  with  berthing  and  loading  facilities  at  its  seaward  end, 
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Table  III.D.2.f.-l 


PER  CAPITA  INCOMES  IN  THE  NOME  CENSUS  DIVISION 
COMPARED  TO  U.S.  PER  CAPITA  INCOMES 


1971 

PER  CAPITA  PERSONAL  INCOME 
OF  RESIDENTS  OF  THE  NOME 
CENSUS  DIVISION 


(1)  Unadjusted  2819 

(2)  Adjusted  by  Ratio  of  Living 

Costs  in  Area  to  U.S.  Average  1253 

(3)  Adjusted  by  Changes  in  Living 
Costs  Over  Time  (Constant 

1978  Dollars)  4780 

(4)  U.S.  Per  Capita  Income  4166 

(5)  Ratio:  Unadjusted  Nome/ 

U.S.  Per  Capita  Income  - 

(Line  1/Line  4)  0.68 

(6)  Ratio:  Nome/U.S.  Per  Capita 
Income,  After  Adjustment  for 
Higher  Living  Costs  in  Nome  - 

(Line  2/Line  4)  0.30 


1972 

1973 

1974 

3126 

5573 

5095 

1434 

2580 

2316 

5182 

8724 

7043 

4495 

4981 

5428 

0.70 

1.12 

0.94 

0.32 

0.52 

0.43 

1975 

1976 

1977 

1978 

6045 

6579 

6609 

7025 

2628 

2800 

2861 

3015 

7443 

7608 

7224 

7025 

5861 

6401 

7038 

7840 

1.03 

1.03 

0.94 

0.90 

0.45 

0.44 

0.41 

0.38 

Sources: 

(1)  The  unadjusted  per  capita  personal  income  figures  for  the  Nome  census  division  are  those  published  by  the  U.S.  Bureau  of  Economic  Analysis. 

(2)  The  ratios  of  living  costs  in  the  Nome  area  to  average  U.S.  living  costs  used  to  provide  the  adjusted  per  capita  income  figures  in  Line  2,  were  published  by  the  Alaska 
Department  of  Commerce  and  Economic  Development  in  Numbers  -  Basic  Economic  Statistics  of  Alaska  Census  Divisions  (November  1979). 

(3)  Cost-of 4iving  figures  used  to  compute  constant  dollar  per  capita  income  figures  presented  in  Line  3  are  the  Consumer  Price  Indexes  for  Anchorage  published  by  the 
U  S  Bureau  of  Labor  Statistics.  No  Consumer  Price  Indexes  are  published  for  the  Nome  area,  and  the  Anchorage  CPI  figures  are  probably  the  most  appropriate  available 
indexes.  Nonetheless,  the  constant  dollar  figures  in  Line  3  must  be  interpreted  with  caution,  because  there  could  be  significant  differences  in  the  Nome  and  Anchorage 
patterns  of  price  level  changes  over  time.  (At  any  one  time,  price  levels  in  the  Nome  area  are  about  65  percent  higher  than  in  the  Anchorage  area). 

(4)  The  U.S.  per  capita  personal  income  figures  in  Line  4  are  those  published  by  the  U.S.  Bureau  of  Economic  Analysis. 


EXPLANATION  OF  SIGNIFICANCE  OF  TABLE  III.D.2.f.-l 


Table  III  D  2.f,l  shows,  in  Line  3,  changes  over  time  in  the  purchasing  power  of  residents  of  the  Nome  area.  The  increase  in  price-level-adjusted  per  capita  income  from 
$4780  in  1970  to  $7025  in  1978  indicates  an  increase  of  47  percent  in  per  capita  purchasing  power.  This  represents  an  average  compound  growth  of  5.7  percent  trom 
1971  to  1978.  ' 

Figures  in  Line  6  indicate  changes  in  the  comparative  economic  well  being  of  residents  of  the  Nome  area,  relative  to  other  U.S.  residents.  In  1971,  Nome  residents  poss¬ 
essed  roughly  30  percent  as  r*  ch  per  capita  purchasing  power  as  other  U.S.  residents.  By  1978,  Nome  area  residents  possessed  about  38  percent  as  mi  ch  purchasing 

power  as  other  U.S.  residents. 

Information  about  two  additional  aspects  of  the  per  capita  income  figures  presented  above  is  necessary  for  a  realistic  interpretation.  First,  the  dollar  figures  for  personal 
income  are  inflated  in  1973  and  subsequent  years  by  the  inclusion  of  all  money  distributed  by  the  Federal  government  to  the  Native  corporations  created  under  the 
Alaska  Native  Claims  Settlement  Act,  although  only  a  part  of  these  payments  was  passed  on  to  individuals  by  the  corporations.  The  share  retained  by  the  corporations 
was  not  personal  income.  The  most  pronounced  effect  of  this  procedure  is  seen  in  1973,  when  per  capita  personal  income  in  the  Nome  census  division  (unadjusted) 
jumped  to  $5573  compared  to  $3126  the  preceding  year.  By  1978,  the  effects  of  this  statistical  anomaly  are  somewhat  diminished.  Another  important  aspect  of  the 
definition  of  the  per  capita  income  figures  is  that  they  include  no  estimate  of  the  value  of  food  obtained  from  subsistence  hunting  and  ishing. 


Table  III.D.2.f.-2 


NOME  CENSUS  DIVISION 

COMPARISON  OF  NUMBER  OF  WAGE  &  SALARY  JOBS  TO  TOTAL  POPULATION  ESTIMATES 

1963  AND  1973  -  1979 


(1)  Wage  &  Salary  Employment 

1963 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

(Including  Military) 

1320 

1464 

1485 

1759 

2005 

1878 

2201 

2249 

(2)  Estimated  Population 

6567 

6000 

6200 

6500 

7100 

7000 

6700 

6800 

(3)  Ratio:  Number  of  Wage  and 

Salary  Jobs  to  Total  Estimated 
Population 

0.20 

0.24 

0.24 

0.27 

0.28 

0.27 

0.33 

0.33 

1978Ce" The^nnnnlaf'  ““T*68."!  U  S-  Census  Bureau  for  tha  V 1973  through  1978.  The  1979  figure  is  a  guess  based  on  the  estimate  for 

,fTh  es  ,matc  f°r  If3  published  by  the  Alaska  Department  of  Labor.  Wage  and  salary  employment  figures  are  those  published  by  the  Alaska 
Department  of  Labor  supplemented  and  modified  by  information  from  the  U.S.  Bureau  of  Economic  Analysis. 


and  container,  general  cargo,  and  bulk  handling  facilities  onshore.  The  new 
terminal  is  intended  to  accommodate  a  30-foot  vessel  design  draft,  and  would 
be  capable  of  servicing  oceangoing  barges,  commercial  fishing  boats,  tug 
boats,  and  petroleum  industry  workboats. 

Several  areas  of  the  well  mineralized  Seward  Peninsula  have  been  the  object  of 
recent  exploration  activity,  and  some  additional  production  of  hard  minerals 
is  a  probability  before  the  year  2000.  This  additional  minerals  activity 
could  occur  near  Nome,  or  at  some  other  place  within  the  Nome  census  division. 
Another  possibility  is  that  mining  activities  outside  the  Nome  census  divi¬ 
sion,  at  some  point  inland  from  the  Seward  Peninsula,  could  result  in  con¬ 
struction  of  a  highway  or  railway  to  tidewater  at  Nome,  or  at  some  new  port  on 
the  Seward  Peninsula.  A  deepwater  port  for  the  shipment  of  minerals  could  be 
constructed  in  the  Lost  River  area,  or  possibly  at  Golovin.  Of  course,  min¬ 
erals  in  areas  inland  from  the  Seward  Peninsula  might  be  shipped  by  rail  to 
Fairbanks  rather  than  westward  to  tidewater.  The  economic  pace  of  the  Nome 
census  division  would  be  speeded  either  by  additional  mining  activities  within 
its  own  borders  or  by  any  large  scale  development  further  inland  which  re¬ 
sulted  in  shipment  of  minerals  to  tidewater  on  the  Seward  Peninsula. 


Presently  unused  energy  resources  exist  on  the  Seward  Peninsula  in  the  form  of 
wind  power  and  geothermal  resources.  Experimental  use  of  windmills  by  the 
University  of  Alaska  is  underway  in  the  city  of  Kotzebue,  just  north  of  the 
Seward  Peninsula.  If  the  equipment  now  being  tested  at  Kotzebue  proves  to  be 
cost  efficient,  it  could  be  put  in  use  at  many  locations  on  the  Seward 
Peninsula,  which  has  a  high  incidence  of  winds.  High  geothermal  potentials 
exist  in  the  Imuruk  lava  field  area,  at  Pilgrim  Springs  north  of  Nome,  and  at 
the  Serpentine  Hot  Springs  in  the  upper  part  of  the  Peninsula. 

By  the  year  2000,  population  in  the  Nome  census  division  is  expected  to  in¬ 
crease  by  26  percent  over  the  1981  level,  and  employment  is  expected  to  in¬ 
crease  by  about  22  percent,  causing  the  employment/population  ratio  to  decline 
slightly.  (See  Table  IV. B . 3 .b . -2 . )  This  small  projected  decline  suggests 
that  the  overall  economic  well  being  of  residents  of  the  Nome  census  division 
could  not  be  expected  to  improve  much  above  present  levels  in  the  absence  of 
0CS  development. 

The  above  projections  are  based  on  an  assumption  of  only  small  increases  in 
hard  minerals  production,  probably  occurring  in  the  immediate  area  of  Nome. 
If  hard  minerals  development  on  the  Seward  Peninsula  brought  about  construc¬ 
tion  of  a  deepwater  port  elsewhere  than  at  Nome,  or  if  inland  minerals  were 
brought  to  tidewater  anywhere  on  the  Seward  Peninsula,  economic  development 
would  be  at  a  higher  rate  than  is  presently  projected.  Other  economic  devel¬ 
opment  possibilities  which  would  increase  economic  growth  above  the  rates 
presently  projected  include  onshore  petroleum  development,  or  development  of 
petroleum  resources  under  territorial  waters  of  the  State  of  Alaska  (within 
3  miles  of  shore),  resulting  from  a  planned  lease  offering  early  in  1983. 
Neither  of  these  possibilities  is  certain,  and  the  likely  impacts  of  either  or 
both  are  believed  small  compared  to  the  0CS  activity  tentatively  planned  for 
the  area. 

E .  Other  Issues 

The  following  were  not  identified  in  the  scoping  process,  nor  in  the  assess¬ 
ments,  as  significant  issues  for  this  proposal.  Therefore,  they  will  be 
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described  briefly  and  discussed  in  Section  IV  (Environmental  Consequences)  as 
appropriate.  Included  in  this  section  are  the  following:  cultural  resources ; 
visual,  wilderness  and  recreational  resources;  transportation  systems;  coastal 
zone  management;  land  status  and  land  use;  water  and  air  quality. 

Cultural  Resources :  The  predominant  types  of  prehistoric 
resources  found  on  the  shores  near  the  proposed  sale  area  are  housepits  con¬ 
taining  the  household  and  subsistence  artifacts  of  early  people  (stone  lamps, 
sinkers,  arrowheads ,  etc.).  Historic  artifacts  found  onshore  near  the  pro¬ 
posed  lease  sale  area  consist  of  old  houses,  roadway  inns,  fish  camps,  mining 
camps,  downed  World  War  II  aircraft,  and  other  reminders  of  historic  times. 
(Refer  to  Table  III.E.l.-l  for  National  Register  sites.)  For  a  more  detailed 
analysis  of  cultural  resources,  see  Alaska  OCS  Technical  Paper  No.  2,  Bering 
Sea  Cultural  Resources,  and  Leicht  (1980).  (Also  refer  to  Graphic  No.  7.) 

Submerged  artifacts,  if  found,  would  be  similar  to  those  listed  above  (burins, 
stone,  arrowheads),  and  may  have  been  scattered  by  tidal  currents  and  geologi¬ 
cal  changes  (Hopkins,  1967).  It  is  estimated  that  less  than  1  percent  of  all 
rig  emplacement  surveys  would  locate  these  artifacts  since  only  large  anoma¬ 
lies,  1  meter  or  larger,  can  be  distinguished  with  side-scan  sonar.  Magneto¬ 
meters  detect  only  metal  objects  and  these,  if  found,  would  most  likely  be 
from  historical  objects.  It  is  estimated  that  less  than  2  percent  of  all 
surveys  for  rig  emplacements  might  locate  a  sunken  ship  within  the  boundaries 
of  the  proposed  sale  area. 

In  OCS  research  on  underwater  sites  of  human  habitation,  Dixon,  Sharma,  and 
Stoker  (1976)  suggested  that  underwater  archaeological  sites  could  probably  be 
found  by  applying  similar  reasoning  as  to  why  villages  are  located  where  they 
are  today.  That  is,  there  must  be  food  available  that  can  be  obtained  in  suf¬ 
ficient  quantities  to  be  stored  for  the  winter.  This  would  imply  locations 
along  the  shore  of  the  Bering  Sea,  on  the  rivers  and  their  valleys,  and  slopes 
of  hills  facing  south.  From  studies  of  the  bathymetry  of  the  underwater 
landscape,  probabilities  were  suggested  for  human  habitation.  These  were 
applied  to  all  blocks  underwater.  One  can  find  these  mapped  in  the  report  of 
Dixon,  Sharma,  and  Stoker  (1976). 

Hopkins  suggested  that  these  would  be  very  difficult  to  verify  because  of  the 
dynamic  aspects  of  the  Bering  Sea  region.  There  are  some  regions,  however, 
where  the  dynamics,  including  ice  gouging,  do  not  occur  (Hopkins,  1967),  and 
possible  sites  could  exist  in  these  areas.  Because  of  murky  water  and  dan¬ 
gerous  diving  conditions,  known  means  of  surveying  these  areas  do  not  produce 
good  results. 

Eustatic  sea  level  changes  over  the  past  10,000  years  have  caused  the  coast¬ 
line  of  the  continent  to  change  drastically.  What  was  once  the  shoreline  may 
now  be  under  water.  The  Bering  Land  Bridge  no  longer  exists  between  Siberia 
and  Alaska.  In  places  such  as  the  Bering  Strait,  extremely  fast  currents  have 
no  doubt  moved  the  remains  of  past  human  cultures.  Yet,  in  less  dynamic  areas 
under  the  water,  some  remains  may  be  in  existence.  The  probability  of  this 
has  been  addressed  in  a  study  by  Dixon,  Sharma,  and  Stoker  for  the  Bering  Sea 
area.  However,  due  to  the  difficulty  of  surveying  and  interpreting  surveys 
with  present  technology  (side-scan  sonar  and  magnetometer)  the  Heritage  Con¬ 
servation  and  Recreation  Service  (HCRS)  prefers  to  sample  cores  of  any  dril¬ 
ling  done  on  the  outer  continental  shelf  and  examine  USGS  bottom  survey  re- 
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Table  III.E.1.-1 


National  Register  Nominations  in  Proposed  Lease  Sale  57  (Norton  Sound)  Areas 


AHRS  FUe  No. 

Name 

TEL  021 

Norge  Storage 

TEL  025 

Hillside  Site 

TEL  026 

Beach  Site 

TEL  031 

Bimirk  Burial  Mound 

TEL  054 

Iyapana  House 

TEL  079 

Kurigitavik  Mound 

NOM  021 

Anvil  Creek  Dist.  Site 

NOM  032 

McClain  Home 

NOM  038 

Lindbloom  Placer  Creek 

SOLO  031 

Solomon  Roadhouse 

SOLO  069 

Cape  Nome  Roadhouse 

NOB  002 

Iyatayet 

UKT  ~ 

None  Listed 

SMI  014 

Trading  Post  or  Redout  St.  Michael 

SMI  015 

US  Fort  St.  Michael 

KWI  - 

Kwigluk  None  Listed 

BLK  - 

None  Listed 

XSL  001-005 

Punuk  and  Eskimo  Sites 

Date  of  Site 

Date  on  Register 

1926  AD 

NHR  10/09/74 

No  Date 

NHS  12/29/62 

No  Date 

NHS  12/29/62 

500  AD 

NHS  12/29/62 

No  Date 

NRE  11/16/73 

No  Date 

NHS  12/29/62 

1898  AD 

NHR  12/21/65 

1900  AD 

NHR  12/19/78 

1898  AD 

NHR  12/21/76 

1904  AD 

NHR  03/22/79 

1900  AD 

NRE  12/12/76 

5000  BC 

01/20/61 

1833  AD 

04/01/76 

1897  AD 

04/01/76 

1000-1700  AD 

NHS  12/29/62 

Code: 

NHR  -  National  Register  of  Historic  Places  and  date. 

NHS  -  National  Historic  Site  (within  NHR  District)  and  date. 

NRE  -  Date  eligible  for  National  Register  as  determined  by  the  Secretary  of  the  Interior. 
NHL  -  National  Historic  Landmark  date. 


Source:  Alaska  Heritage  Resources  File,  1980. 
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RELIANCE  THEREON  PREPAREO  8'  THE  ALASU  OUTER  C0NIMEN1AL  SHELF  OFFICE  ANCHORAGE  ALASU 


s 


- ^ - X- 

Kyy# 

Big  Diomede  1 
Island  l — 

Little  Diomede 
'  Island 

2  L_y  ‘  » 


X 


U.S.S.R. 


9 


$ 


/J 


^3 


oSV 


Jpp 


S  E  W  A  R  D 


I  Br*vig  Mitiion 

>Pl  SpencerOXG^t^J|(^4 


+P  j 

1  k 

V 

J  P  ) 

N  S  U  L  A 

) 


/ 


^Alaska 


+ 


+ 


S  7 '■ 


'fflK 


$ 


i> 


n. 


+ 


5 

( 

Makb.K'Laqoon 

Cai 

rh 


u 


Northeast 

Cape 

‘  ) 


Punuk  Islands/^— s  » 

7^3  /}{  L 


+ 


X 


7 


/ 


r. 


.  v 


Council 


m-l  (  ip 


c 


/ 


X 


Whit*  Mountain 


VP 


X- 


c 


K 


- 

^1 

J 

4 

[9521 

s 

954 

/  x~x  I 

937 

938 

939 

940 

X 

H 

■996 

0 

0 

969 1  9 70 1  97 1 1  9r! 

^ 

981 

”982 

983 

984 

ri 

020 

1021 

1077 

.073 

1024 

026. 

026 

1027 

1078 

27 

28 

29 

30 

3) 

32 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

L 

N 

71 

7? 

2 

74 

75 

7 

45 

46 

¥) 

48 

49 

s 

51 

IT 

53 

54 

IT 

66 

57 

58 

59 

60 

61 

62 

116 

117 

118 

119 

120 

89 

90 

91 

92 

93 

94 

"IT 

96 

”<)7 

98 

99 

100 

101 

102 

103 

104 

105 

106 

160 

161 

162 

163 

164 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

203 

0 

205 

206 

207 

208 

177 

178 

179 

180 

181 

182 

183 

164 

185 

186 

187 

188 

isy 

190 

191 

192 

193 

194 

245 

247 

248 

249 

250 

251 

252 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

236 

236 

237 

238 

288 

289 

290 

291 

^92 

293 

294 

295 

296 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

276 

276 

277 

278 

279 

280 

281 

"332 

333 

334 

335 

336 

337 

338 

339 

340 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

376 

377 

378 

379 

Te7 

381 

38? 

383 

353 

354 

355 

366 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

Uii 

X20 

421 

422 

423 

424 

425 

426 

427 

396 

399 

400 

401" 

402~ 

403" 

40T 

wT 

406 

To7 

408 

409 

410 

411 

iTT 

ITT 

p64 

465 

466 

467 

468 

469 

470 

471 

n 

m 

443- 

445 

446 

0 

446 

§ 

460 

451 

_ 

452 

453 

454 

455 

456 

510 

511 

512 

513 

514 

515 

486 

487 

c 

489 

190 

491 

492 

492 

494 

496 

496 

"497 

49B 

499 

600 

5oT 

554 

555 

556, 

557 

558 

559 

\ 

633 

531 

533 

534 

535" 

536 

53T 

soT 

53^ 

540 

541 

642 

613 

511 

597 

598 

599 

601 

602 

603 

3 

1 

578 

579 

580 

581 

1 

640 

641 

642 

643 

645 

646 

647 

XX 

728 

729 

730 

731 

733 

7  34 

3 

772 

773 

774 

[776 

1 

X  X  ) 

\ 

?h\ 

+ 


O 


\  i 

1 


A, 


Huntirid'/  STIJART  ISLAND 
Poinr  c\.  X  _  C 


X  \  7 

Canal  Point  J  ' 

A  Xx 

L  . X. 


/ 


+ 


+ 


/ 


Kothlik  Island 
Nunaktuk  Island  fjp 

/  >53 

Nokogamiut  Island 


Scale  1:1500000  (Approx.) 


jL 


Nokroi 

P  *\ 

j XX  r 


4- 


7 


+ 


+ 


Bill  Moorn 


^4  Q9 

Hamilton 


Y 


Kawokhawik  Island 


3k 


o 


Mun»on  Island 


Outef  Cotitiijeqtal  Shelf  Office 

NORTON  SOUND 

Proposed  Oil  &  Gas  Lease  Sale  57 


GRAPHIC  NO.  7 


CULTURAL  RESOURCES 


n 


NATIONAL  REGISTER  SITES** 

KNOWN  SITES** 

(  numbers  indicate  number  of  known  sites  ) 

MEDIUM  PROBABILITY  OF  HUMAN  HABITATIC 
SOMETIME  IN  PREHISTORY* 

LOW  PROBABILITY  OF  HUMAN  HABITATION 
SOMETIME  IN  PREHISTORY* 


Source: 


*  Alaska  Heritage  Resources  Survey, Division 
of  Parks,  State  of  Alaska. 

BLM.OCS  Study  No.  08550-CT5-45  Bering 
Land  Bridge  Cultural  Resource  Study. 
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suits.  They  also  have  suggested  doing  drill  studies  under  known  conditions  to 
determine  the  effectiveness  of  finding  archaeological  remains. 

In  addition  to  submerged  archaeological  sites,  numerous  shipwrecks  lie  on  the 
sea  floor.  In  the  early  Russian  period,  an  average  of  nine  ships  a  year  were 
sent  from  Russia  to  the  Bering  Sea;  three  of  every  nine  were  lost.  Those 
losses  were  attributed  to  poor  marine  engineering,  coupled  with  unpredictable 
winds,  freqent  sea  storms,  general  ignorance  of  climatic  conditions,  and 
navigational  hazards  in  coastal  areas  and  shoal  waters.  Often,  vessels  were 
trapped  by  ice  in  the  Bering  Sea,  and  before  winter  was  over,  they  were 
crushed  or  had  to  be  abandoned.  Tidal  currents,  the  fast  flow  of  water 
through  the  Bering  Strait,  and  ice  gouging  may  have  destroyed  those  under 
water  in  that  area,  but  some  may  yet  remain  preserved  in  other  areas.  Ship¬ 
wrecks  in  the  Bering  Sea  are:  Illinois,  wrecked  in  1876;  Cleone,  wrecked  in 
St.  Lawrence  Bay  in  1877;  Rainbow,  wrecked  in  1885;  Napoleon,  wrecked  in  1885; 
and  John  Carver,  wrecked  north  of  St.  Lawrence  Island. 

2.  Visual,  Wilderness,  and  Recreational  Resources:  The  State 
Division  of  Parks  and  the  Federal-State  Land  Use  Planning  Commission  have 
identified  certain  areas  in  the  Norton  Sound  region  which  have  visual,  wilder¬ 
ness,  and  recreational  resource  values  (Alaska  DNR,  Division  of  Parks,  1976; 
Joint  State-Federal  Land  Use  Planning  Commission,  1978).  The  Kigluaik  Moun¬ 
tains  to  the  north  of  Nome  are  visually  and  scenically  distinctive.  The 
historic  community  of  Nome,  in  terms  of  design  and  character  of  its  buildings, 
is  visually  significant.  The  upper  drainage  of  the  Unalakleet  River  is  scenic 
and  the  entire  coastline  of  the  Norton  Sound  region  has  visual  and  scenic 
value  of  varying  quality. 

The  Norton  Sound,  Yukon  Delta,  and  Seward  Peninsula  areas  have  wilderness 
qualities  considering  the  sparse  settlement  activity.  Nome  is  the  only  incor¬ 
porated  community  (first  class  city)  besides  several  incorporated  Native 
villages  (second  class  cities) .  All  of  these  villages  are  located  in  the 
coastal  zone.  Evidence  of  man’s  intrusion  in  the  proposed  sale  area  include 
(a)  mine  tailings  along  the  foothills  of  the  Kigluaik  Mountains;  (b)  various 
artifacts  from  previous  settlements  and  extractive  operations,  e.g.,  vessel 
wrecks,  debris,  etc.;  (c)  trails  and  routes  visible  in  tundra  and  wetland 
environments;  and  (d)  current  maritime  commerce  and  subsistence  utilization  of 
coastal  areas.  This  evidence  of  human  activity  technically  disqualifies  much 
of  Norton  Sound  and  the  Yukon  Delta  from  legislative  wilderness  designation. 

The  provision  of  the  Alaska  National  Interests  Lands  Conservation  Act  does  not 
include  creation  of  any  wilderness  units  within  the  coastal  region  of  Norton 
Sound.  The  act  does  authorize  creation  of  the  Andreafsky  Wilderness  of  ap¬ 
proximately  1,300,000  acres  within  the  Yukon  Delta  National  Wildlife  Refuge 
(created  separately  by  the  act).  However,  this  area  is  located  inland  at 
least  15  miles  from  the  southern  coastline  of  the  Norton  Sound-Pastol  Bay 
region.  (Refer  to  Graphic  No.  8.) 

One  of  the  most  significant  recreational  events  in  the  proposed  sale  area  is 
the  annual  Iditarod  race.  This  race  involves  teams  of  dog  mushers  who  travel 
over  1000  miles  from  Anchorage  to  Nome.  The  race  commemorates  the  historic 
Iditarod  trail  which  was  developed  to  support  surface  transportation  to  the 
interior  and  Nome  during  the  gold  rush  days.  The  modern  Iditarod  trail  has 
been  designated  a  National  Historic  Trail  by  Congress  (16  U.S.C.  1241).  A 
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comprehensive  plan  is  being  prepared  for  the  Iditarod  National  Historic  Trail 
pursuant  to  this  Federal  statute.  A  draft  version  of  the  plan  includes  recom¬ 
mendations  for  protection  and  management  of  the  trail  (BLM,  1981). 

Figure  III. E. 2.-1  identifies  the  trail  route  in  or  near  Norton  Sound.  Certain 
reaches  of  this  route  are  recommended  for  protection  of  any  activity  from 
development  which  would  alter  the  recreational  and  historic  features  of  the 
trail  system.  Note  that  the  trail  segment  from  Nome  to  Elim,  and  Unalakleet 
to  Kaltag,  are  "most  significant"  for  management  purposes.  Also,  three 
sites--the  city  of  Nome,  the  Cape  Nome  Roadhouse,  and  the  Solomon  Townsite  and 
Roadhouse — are  also  "most  significant"  for  management  purposes.  Refer  to 
Section  IV. H. 2.  for  further  discussions  of  the  Iditarod  trail  management  plan 
and  the  means  available  to  protect  the  trail. 

Recreation  programs  in  Nome  are  organized  by  the  Nome  community  center.  These 
include  organized  and  intramural  sports  for  school  children,  adult  softball 
league,  day  camp,  summer  program,  ice  rink  and  ice  skating  programs,  community 
arts  and  crafts  classes,  and  cross-country  skiing,  among  other  programs. 
Special  recreation  events  include  the  Iditarod  race  in  March  and  the  Midnight 
Sun  Festival  in  June.  Municipal  recreational  facilities  generally  meet  or 
exceed  the  standards  recommended  by  the  National  Parks  and  Recreation  Associa¬ 
tion  for  a  community  the  size  of  Nome  (BLM,  1980).  Discussions  of  recrea¬ 
tional  activities  and  facilities  in  the  city  of  Nome  and  its  vicinity  are 
contained  in  the  Socioeconomic  Studies  Program  (SESP)  Technical  Report  No.  53. 

For  both  Native  and  non-Native  elements  of  the  Nome  population,  subsistence 
hunting,  fishing,  and  renewable  resource  harvest  is  a  form  of  recreation. 
This  activity  occurs  seasonally  with  the  species  or  resource  of  interest. 
Refer  to  Section  III.B.3.  for  a  discussion  of  subsistence  use  and  dependence 
patterns  in  Nome  and  among  Native  villages  in  the  Norton  Sound  region. 

3 .  Transportation  Systems: 

a.  Marine  Transportation:  Marine  transportation  in  western 
Alaska  provides  an  important  service  during  a  limited  summer  operating  season. 
Virtually  all  commodities  having  low  value-to-weight  ratios  such  as  construc¬ 
tion  materials,  petroleum  products,  and  transportation  and  construction  equip¬ 
ment,  are  moved  over  water  to  and  within  western  Alaska.  With  the  exception 
of  personal  travel  by  small  outboard  motorboats,  marine  transportation  in 
western  Alaska  is  exclusively  freight  oriented  (Western  Alaska  Arctic  Trans¬ 
portation  Study,  1979). 

Marine  transportation  service  consists  of  two  types  in  western  Alaska:  ocean 
going  barges  and  ships  that  move  products  from  Seattle  to  transshipment  points 
in  Alaska  (e.g.,  Anchorage  and  Dutch  Harbor)  and  in  Norton  Sound.  From  the 
transshipment  point,  lightering  vessels  and  tugs  must  bring  goods  into  the 
improved  harbor  at  Nome  or  over  the  beach  for  other  coastal  communities  in 
Norton  Sound. 

The  shipping  season  generally  runs  from  May  1  to  the  end  of  September,  ap¬ 
proximately  5  months  in  Norton  Sound.  Common  and  contract  barge  carriers  and 
contract  lighterage  carriers  serve  several  communities  in  Norton  Sound  and  the 
Yukon  Delta.  Communities  served  include  Nome,  Unalakleet,  St.  Micheal, 
Golovin,  Solomon,  Port  Clarence,  Emmonak,  Kotlik,  Teller,  Savoonga ,  Gambell, 
Shaktoolik,  and  Elim. 
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Figure  III.E.  2  -1 


IDITAROD  NATIONAL  HISTORIC  TRAIL 


Nome  is  the  only  settlement  in  the  proposed  sale  area  with  an  improved  port. 
However,  because  of  extensively  shoaled  beaches,  lightering  of  goods  is  still 
required  to  bring  them  into  the  port.  Incoming  general  cargo  has  fluctuated 
between  6000  and  10,000  tons  per  year  for  the  period  1969-1979.  Liquid  petro¬ 
leum  tonnage  to  the  port  of  Nome  fluctuated  between  19,000  and  30,000  tons  in 
the  same  period. 

The  city  of  Nome  has  proposed  to  build  a  deep  draft  causeway  port  to  improve 
its  maritime  commerce  and  the  general  economic  base  of  the  Norton  Sound  re¬ 
gion.  A  Corps  of  Engineers  permit  for  dredge  and  fill  has  been  filed  with  the 
Alaska  District,  Corps  of  Engineers  (COE,  1980).  *  The  marine  terminal  is 
intended  to  accommodate  a  30-foot  vessel  design  draft,  including  ocean-going 
barges,  commercial  fishing  vessels,  tug  boats,  and  petroleum  industry  work- 
boats.  The  port/causeway  would  be  sited  at  the  west  end  of  the  city  limits  on 
an  elevated  plateau  that  is  bordered  on  the  north  and  the  east  by  the  Snake 
River.  The  port  would  consist  of  a  3600-foot  causeway  with  berthing  and 
loading  facilities  at  its  seaward  end,  with  container,  general  cargo,  and 
bulk-handling  facilities  located  onshore.  The  State  Department  of  Transporta¬ 
tion  and  Public  Facilities  has  recommended  an  appropriation  of  funds  in  both 
fiscal  years  1982  and  1983  to  pay  for  the  capital  costs  of  the  port  facility. 
The  city  expects  its  port  facility  to  be  operational  by  the  end  of  1983  (Tetra 
Tech,  1980;  Tetra  Tech,  1981). 

b.  Air  Transportation:  Air  transportation  in  western  Alaska 
provides  an  important  year-round  service.  Aircraft  landing  facilities  are 
found  throughout  the  Norton  Sound  area.  Many  are  privately  owned.  Scheduled 
airline  services  are  available  to  Nome  and  Unalakleet.  Other  airfields  in 
Norton  Sound  and  the  Yukon  Delta  are  served  by  contract  carriers  and  air  taxi 
operators . 

The  Nome  airport  is  operated  by  the  State  of  Alaska  and  is  capable  of  handling 
jet  traffic.  The  airport  handled  59,000  operations  in  1978.  The  breakdown  of 
FY  1978  operations  is  as  follows:  air  carriers,  14  percent;  general  aviation, 
51  percent;  air  taxi,  25  percent;  and  training,  10  percent.  The  FAA  has 
determined  that  the  airport  was  operating  at  35  percent  of  capacity  operations 
in  1978.  The  State  Department  of  Transportation  and  Public  Facilities  has 
contracted  for  an  airport  improvements  plan  (FAA/Pharr,  1981),  following  the 
recommendations  of  an  FAA  10-year  plan  for  Alaska  airports  (FAA,  1979). 

The  Unalakleet  airport  is  owned  and  operated  by  the  State  of  Alaska.  The 
airfield  includes  a  6000-foot  gravel  runway  which  is  defined  as  an  air  carrier 
airport.  One  scheduled  carrier  serves  the  airport.  Air  taxi  operations  are 
the  predominate  use  of  this  airport.  Operations  in  1978  amounted  to  16,000  of 
the  capacity  270,000  operations  as  determined  by  the  State  Department  of 
Transportation  and  Facilities. 

Other  settlements  in  the  Norton  Sound  and  Yukon  Delta  region  have  gravel  or 
dirt  airstrips  which  are  suitable  for  air  taxi  and  small  contract  carrier 
service.  These  airfields  are  typically  unattended  and  operated  on  a  VFR 
(Visual  Flight  Rule)  basis  only. 

c.  Surface  Transportation:  The  surface  road  network  in  the 
proposed  sale  area  includes  only  two  routes  as  part  of  the  state  highway 
system:  a  road  from  Nome  to  Teller  (approximately  60  mi)  which  is  maintained 
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year-round;  a  second  route  from  Nome  to  Solomon  (approximately  30  miles)  near 
the  Safety  Sound  area  which  is  maintained  seasonally.  During  the  winter 
period,  the  state  maintains  a  road  between  Nome  and  Solomon,  about  7  miles  out 
of  Nome. 

Further  discussion  of  the  marine,  air,  and  surface  transportation  modes  in 
Norton  Sound  and  the  Yukon  Delta  areas  is  provided  in  SESP  Technical  Report 
No.  52  regarding  transportation  systems  analysis  (BLM,  1980). 

4.  Coastal  Zone  Management: 

a.  State  Coastal  Management  Program:  The  Alaska  Coastal 

Management  Program  (ACMP)  was  initiated  in  1974  in  response  to  the  opportunity 
for  coastal  planning  provided  under  the  Federal  Coastal  Zone  Management  Act 
(CZMA)  of  1972  (Alaska  Office  of  Coastal  Management  and  U.S.  Department  of 
Commerce,  1979).  The  Alaska  legislature  adopted  the  Alaska  Coastal  Management 
Act  (ACMA)  in  1977  as  enabling  legislation  for  submittal  and  adoption  of  the 
ACMP  (AS  46.40.010,  et  seq.).  The  ACMA  establishes  the  Alaska  Coastal  Policy 
Council  for  policy  guidance  in  administration  of  the  ACMP.  The  act  requires 
boroughs  and  first  class  cities  to  prepare  District  Coastal  Management  Pro¬ 
grams  (CMP). 

Under  provisions  of  the  ACMA,  areas  of  the  Unorganized  Borough  may  participate 
in  the  Alaska  Coastal  Management  Program.  The  participation  commences  when 
constituents  of  a  geographic  unit  within  the  Unorganized  Borough  vote  to 
establish  a  Coastal  Resource  Service  Area  Board  (CRSA) .  The  CRSA  boards  are 
authorized  to  prepare  and  adopt  a  district  CMP  for  the  coastal  area  within 
their  jurisdiction.  However,  no  authority  to  implement  a  plan  for  a  CRSA  is 
provided  in  the  ACMA,  as  it  did  not  convey  any  powers  of  general  purpose 
government  to  the  Unorganized  Borough.  The  CRSA  boards  must,  therefore,  rely 
upon  state  authorities  and  regulations  for  implementation  of  a  district  CMP 
within  the  Unorganized  Borough. 

The  Alaska  Coastal  Policy  Council  has  adopted  guidelines  and  standards  for  the 
use  of  coastal  resources.  These  guidelines  and  standards  are  the  principal 
regulatory  component  of  the  ACMP.  The  Coastal  Policy  Council  uses  these 
guidelines  and  standards  for  evaluating  the  acceptability  of  CMPs .  In  the 
absence  of  an  approved  CMP,  either  in  the  incorporated  area  or  within  the 
Unorganized  Borough,  the  state  must  refer  to  the  council's  guidelines  and 
standards,  along  with  other  provisions  in  its  approved  ACMP,  to  evaluate  the 
suitability  of  the  proposed  actions  in  the  coastal  zone. 

The  ACMP  is  not  in  itself  a  land  and  water  use  plan  for  geographically  spe¬ 
cific  areas;  the  ACMP  does  not  categorically  allow  or  disallow  specific  types 
of  actions  in  designated  reaches  of  the  coastal  zone.  Instead,  the  ACMP  is  a 
management  process  which  results  in  site  specific  decisions. 

b.  Energy  Facility  Siting  Process  and  Uses  of  State  Concern: 
Of  significance  to  this  lease  sale  proposal  are  provisions  in  the  ACMP  regard¬ 
ing  the  siting  of  energy  facilities  and  the  accommodation  of  land  and  water 
uses  of  state  concern.  The  guidelines  and  standards  of  the  Coastal  Policy 
Council  state  in  part  that,  "Sites  suitable  for  the  development  of  major 
onshore,  nearshore,  offshore,  and  outer  continental  shelf  energy  facilities 
must  be  identified  by  the  State  in  conjunction  with  districts  (6  AAC  80.070)." 
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The  approved  ACMP  includes  an  "Energy  Facility  Planning  Process"  as  guidance 
for  district  coastal  management  programs  satisfying  the  above  requirement 
(Alaska  Office  of  Coastal  Management  and  U.S.  Department  of  Commerce,  1979). 

The  ACMA  has  separate  requirements  on  uses  of  state  concern,  of  which  energy 
facilities  are  an  identified  category  (AS  46.40.210(6),  AS  46.40.060(a),  and 
AS  46.40.070(c)).  The  ACMA  requires  a  district  CMP  to  "not  arbitrarily  re¬ 
strict  or  exclude  uses  of  State  concern  (AS  46.40.060(a))."  The  act  sets 
forth  three  tests  which  must  be  met  if  a  district  program  can  reasonably 
restrict  or  exclude  the  use  of  state  concern.  These  provisions  in  the  ACMA, 
together  with  the  Energy  Facility  Planning  Process  of  the  ACMP,  assure  that 
siting  of  energy  facilities  in  the  coastal  zone  would  be  the  subject  of  a 
rational  planning  process. 

c .  ACMP,  the  PCS  National  Lease  Schedule,  and  the  Leasing 
Process :  The  State  of  Alaska  recently  submitted  official  comments  to  the 

Secretary  of  Interior  in  response  to  a  DOI  request  for  comments  on  revisions 
to  the  national  OCS  leasing  schedule.  In  this  submittal,  the  state  made  the 
following  pertinent  statements  regarding  the  timing  of  OCS  leasing  and  opera¬ 
tions  in  the  context  of  coastal  management  planning  in  western  Alaska  (State 
of  Alaska ,  1981) : 

(1)  The  state  considers  proposed  OCS  sale  57  to  be  premature  under  the  exist¬ 
ing  schedule.  OCS  leasing  in  the  Norton  Basin  "may  be  appropriate  in  the 
latter  part  of  the  1980  to  1985  period,"  contingent  upon  specific  conditions: 
(a)  proven  technology  for  petroleum  development  is  available;  (b)  onshore 
infrastructure  is  available;  (c)  sufficient  time  is  allowed  for  local  coastal 
management  plans  to  be  satisfactorily  completed;  and  (d)  progress  and  trans¬ 
portation  methods  and  measures  designed  to  mitigate  potential  adverse  effects 
are  demonstrated. 

(2)  The  state  recommends  that  proposed  OCS  sale  57  be  postponed  in  a  new  OCS 
national  leasing  schedule,  if  such  a  schedule  is  to  be  prepared  and  adopted. 
With  regard  to  coastal  zone  management,  the  preferred  timing  of  a  Norton  Basin 
sale  should  follow  the  state's  criteria  set  forth  above.  This  recommendation 
is  comparable  to  an  earlier  statement  made  by  the  Governor's  Office,  Division 
of  Policy  and  Development  Planning,  in  response  to  the  Alaska  OCS  Office  Call 
for  Nominations  on  this  proposal  (State  of  Alaska,  1979). 

(3)  The  state  recommends  that  local  coastal  management  planning  be  phased 
with  the  sequential  nature  of  the  OCS  process: 

"In  fact,  there  are  three  distinct  phases  to  the  OCS  leasing  and 
development  process,  and  state  and  local  planning  must  be  attuned  to 
all  of  these.  These  are  the  pre-sale,  post-sale  exploration,  and 
post-sale  development  assuming  there  is  a  commercial  find  .... 

"During  the  pre-sale  phase,  which  is  where  all  of  western  Alaska 
currently  is  in  the  OCS  planning  process,  there  is  much  pressure  for 
coastal  management  planning  to  address  the  need  of  all  participants 
in  the  leasing  process.  There  is  also  considerable  pressure  to  re¬ 
solve  all  conflicts  at  the  time  of  local  program  adoption.  This  is 
unlikely  to  happen.  The  most  likely  type  of  coastal  management 
planning  we  foresee  being  undertaken  by  a  local  government  or 
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coastal  resource  service  area  along  the  western  coast  of  Alaska  and 
the  Aleutian  Chain,  during  the  current  pre-sale  phase,  is  to  iden¬ 
tify  areas  where  they  do  not  want  impacts  to  occur  or  physical 
activity  to  take  place.  This  would  involve  preserving  areas  from 
impacts  rather  than  selecting  areas  for  impacts.  The  latter  aspect 
of  coastal  resource  planning  is,  by  far,  more  encompassing  and 
useful  to  the  public  and  the  industry,  but  there  is  simply  not 
enough  information  at  this  time  since  it  is  by  no  means  assured  that 
the  exploration  will  indeed  result  in  a  commercial  find.  Only  a 
find  of  that  quantity  would  justify  the  cost  of  both  information 
gathering  and  resultant  planning  which  could  realistically  select 
sites  for  impact. 

Hence,  during  the  current  pre-sale  phase  in  the  OCS  planning  pro¬ 
cess,  the  best  local  governments  can  do  is  to  plan  according  to 
hypothetical  scenarios.  That  is,  they  can  develop  a  set  of  likely 
futures  and  prepare  plans  for  each  of  them.  This  is  expensive,  time 
consuming,  and  potentially  inefficient  as  the  scenarios  are  based  on 
limited  data.  A  better  option  is  to  ensure  that  the  three  phases  of 
OCS  activity  be  clearly  identified  in  local,  state,  and  Federal 
processes,  and  that  adequate  information  requirements  and  funding  is 
available  to  ensure  that  proper  planning  occurs  at  the  right  time. 
The  key  is  to  incorporate  "local  readiness"  to  handle  the  impacts 
associated  with  the  actual  phase  of  OCS  activity  in  question  into 
the  Federal  decisionmaking  process  at  this  time."  (State  of  Alaska, 
1981.) 


d.  Nome  District  Coastal  Management  Program:  As  a  first 
class  city,  Nome  is  preparing  a  CMP  for  its  incorporated  townsite.  Under 
Alaska  local  government  law,  first  class  cities  are  empowered  to  prepare 
comprehensive  plans  and  adapt  zoning  ordinances  (Alaska  Statutes,  Title  29). 
Additionally,  the  district  CMP  is  studying  a  much  larger  area  from  the  Sinuk 
River  to  Cape  Nome.  This  area  includes  approximately  65  miles  of  shoreline  in 
comparison  to  the  city's  approximately  2  miles  of  coastline. 

The  city  expects  to  complete  a  draft  CMP  by  June  30,  1981.  "Concept  Approval" 
of  the  draft  CMP  is  expected  by  fall  of  1981;  review  and  approval  of  the  plan 
by  the  state  is  expected  by  the  beginning  of  1982.  The  city  would  then  have 
90  days  to  demonstrate  adequate  implementing  ability  for  its  approved  plan  to 
be  officially  incorporated  into  the  ACMP  (Alaska  Office  of  Coastal  Manage¬ 
ment,  1980).  Refer  to  Figure  III. E. 4.-1  which  depicts  a  "timeline"  for  devel¬ 
opment  of  the  Nome  CMP. 

The  city  lacks  any  official  policy  regarding  energy  facility  siting  and  deri¬ 
vative  onshore  impacts  ensuing  from  OCS  development.  The  city's  Comprehensive 
Plan  was  never  officially  adopted  and  its  policy  contents  are  not  relevant  to 
major  industrial  developments  such  as  OCS  facilities.  (Refer  to  Section 
III.E.5.)  The  city's  CMP  has  not  evolved  to  the  point  of  draft  goals  and 
policy  statements  as  yet.  Hypothetical  guidance  on  energy  facility  siting  can 
be  obtained  from  a  public  opinion  survey  accompanying  the  CMP  preparation 
(Environmental  Services  Ltd.,  1980).  The  policy  attitudes  of  the  survey 
respondents  can  be  characterized  as  follows. 
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Figure  III. E. 4.-1 

Timeline  for  District  Coastal  Management  Program 
Development  in  Context  of  Proposed  Sale  57  Development  Scenario 


1980  1981  1982  1983  1984  1985 


Proposed  Sale  57  Scenario 

Lease  Sale  (9/82) 

Exploration  Plan  Submittals 
and  Approval 

Exploratory  Drilling  Phase  — 
Commercial  Show-Delineation 
Phase 

Development  and  Production 
Plan  EIS  and  Development 
Plan  Submittal 
Development- Const ruction 
Phase 

Nome  District  CMP 


Issue  Identification 

and  Resources  Inventory 
Draft  Program  Submittal 
Local  Concept  Approval 
State  Review  and  Approval 
Local  Implementing 
Authority 


Yukon-Kuskokwim  Delta  CRSA 

Issue  Identification 

and  Resources  Inventory 
Draft  Program  Preparation 
and  Local  Concept  Approval 
State  Review  and  Approval 
Local  and  State  Implementing 
Authority 


Bering  Straits  Region  CRSA 

Issues  Identification 
and  Resources  Inventory 

Draft  Program  Preparation  *  * 

and  Concept  Approval 

State  Review  and  Approval  ^  * 

Local  Implementing  •" 

Authority 


1 I  The  possibility  of  year-round  exploratory  operations  from  artificial  islands 
is  indicated  by  the  broken  lines. 

Source:  Alaska  OCS  Office;  Alaska  Department  of  Community  and  Regional  Affairs, 

1980. 

Note:  Timelines  are  drawn  roughly  to  scale;  1  year  equals  0.80+  inches. 


-Site  onshore  oil  and  gas  facilities  in  or  next  to  the  city  of  Nome  in¬ 
stead  of  Cape  Nome. 

-Restrictions  should  be  placed  on  mining  operations,  including  local  labor 
hire,  restoration  of  land,  and  annexation  within  city  limits. 

-Oil  companies  should  be  required  to  provide  temporary  housing  (i.e., 
mobile  homes)  during  peak  construction  periods. 

-Mining  and  industrial  activities  should  be  restricted  where  the  natural 
environment  is  threatened. 

City  officials  and  CMP  consultants  indicate  that  the  draft  CMP  may  not  iden¬ 
tify  any  suitable  sites  within  existing  city  limits  for  major  energy  facili¬ 
ties  (personal  communication,  Dave  Simpson,  Environmental  Services,  Ltd., 
1981).  Reasons  for  this  tentative  judgment  are  the  small  undeveloped  land 
areas  remaining  within  the  corporate  townsite  (approximately  500  acres),  and 
the  city’s  inability  to  annex  lands  around  the  Nome  townsite.  If  the  city 
were  able  to  annex  the  coastal  areas  contiguous  to  the  Nome  townsite,  includ¬ 
ing  the  Cape  Nome  area,  then  suitable  energy  facility  sites  for  purposes  of 
the  ACMP  could  be  identified. 

e.  Bering  Strait  Coastal  Resource  Service  Area:  The  Bering 

Strait  region’s  CRSA  was  authorized  in  January  1980.  A  board  was  elected  in 
April  1980,  and  meetings  have  been  conducted  since  September  1980.  However, 
the  CRSA  has  yet  to  receive  any  coastal  zone  management  planning  grants  from 
the  State  Department  of  Community  and  Regional  Affairs  because  of  a  20  percent 
funding  match  requirement.  The  board  hopes  to  receive  some  funds  to  prepare  a 
work  program  and  program  development  application  before  July  1,  1981.  (Refer 
to  Figure  III. E. 4.-1  which  depicts  a  timeline  for  the  development  of  the 
Bering  Strait  CRSA  Plan.) 

Assuming  the  board  obtains  sufficient  local  funding  to  be  eligible  for  state 
planning  grants,  the  Bering  Strait  CRSA  hopes  to  complete  a  plan  within  2 
years,  or  by  June  30,  1983.  The  board’s  progress  is  expected  to  be  slow, 
initially,  because  of  the  large  region  involved  and  the  distances  between  the 
several  small  Native  villages.  The  Bering  Strait  CRSA  extends  from  the  south¬ 
western  shore  of  Kotzebue  Sound,  includes  the  Seward  Peninsula,  and  terminates 
in  Pastol  Bay  on  the  south  side  of  Norton  Sound.  (Refer  to  Graphic  No.  8  for 
the  boundaries  of  the  Bering  Strait  CRSA.) 

The  city  of  Nome  and  the  Bering  Strait  CRSA's  could  have  prepared  a  joint  CMP 
under  procedures  allowed  by  the  ACMA.  However,  the  residents  of  Nome  chose 
not  to  participate  in  the  formation  of  the  CRSA  and  elected  to  pursue  a  sepa¬ 
rate  CMP  for  the  city.  There  is  a  potentially  significant  issue  in  the  devel¬ 
opment  of  separate  coastal  management  programs  for  Nome  and  the  Bering  Strait 
CRSA.  For  any  major  development  occurring  outside  the  Nome  townsite,  but 
subjecting  the  city  to  spillover  effects,  the  Nome  CMP  would  lack  coastal 
management  jurisdiction  over  such  development;  instead,  the  development  would 
be  the  subject  of  state  authority  with  policy  guidance  coming  from  the  ap¬ 
proved  CMP  for  the  Bering  Strait  region. 

f .  Yukon-Kuskokwim  Coastal  Resource  Service  Area  Program: 

The  Yukon-Kuskokwim  (Y-K)  Delta  CRSA  board  was  authorized  in  1979  and  has  been 
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conducting  meetings  since  that  time.  The  first  year  planning  grant  for 
FY  1981  was  issued  to  Nunam  Kitlutsisti  as  staff  to  the  CRSA  board.  Consul¬ 
tants  have  been  retained  to  prepare  a  resources  inventory  and  issue  identifi¬ 
cation  by  the  end  of  June  1981.  By  this  date,  the  CRSA  board  and  staff  will 
separately  prepare  goals  and  policy  statements  for  direction  of  the  planning 
effort.  The  Y-K  board  will  seek  its  second  year  planning  grant  (FY  1982)  in 
which  it  expects  to  draft  its  district  CMP  plan.  The  board  is  expected  to 
obtain  concept  approval  of  its  plan  by  the  fall  of  1982.  State  review  and 
approval  is  expected  by  early  1983.  Refer  to  Figure  III. E. 4.-1  for  depiction 
of  the  timeline  on  development  of  the  Y-K  plan. 

Nunam  Kitlutsisti  has  prepared  the  following  draft  goals  statement;  however, 
these  have  not  been  officially  adopted  by  the  Yukon-Kuskokwim  Delta  CRSA  board 
(Nunam  Kitlutsisti,  1981).  Thus,  these  goals  statements  do  not  constitute 
official  policy  guidance  for  the  Y-K  CMP. 

-Protect  and  increase  the  supply  of  subsistence  resources;  accord  first 
priority  to  subsistence  resource  use  over  all  other  uses. 

-Protect  the  habitat  upon  which  renewable  resources  are  based. 

-Control  development  of  non- renewable  resources,  including  hydrocarbons, 
so  as  to  minimize  the  adverse  impact  of  such  development  upon  renewable 
resources  and  cultural  dependence  upon  those  renewable  resources. 

-Encourage  forms  of  government  that  implement  the  goals  of  the  Yukon- 
Kuskokwim  CRSA  plan,  encourage  formation  of  planning  mechanisms  that 
increase  the  role  of  residents  in  resources  decisionmaking. 

-Accommodate  to  the  maximum  extent  possible  national  and  state  interests 
requiring  development  of  resources  within  the  Y-K  CRSA. 

The  boundaries  of  the  Y-K  CRSA  extends  from  Pastol  Bay,  north  of  the  Yukon 
Delta,  southerly  to  the  outer  reaches  of  Bristol  Bay  at  the  Hagemeister 
Strait.  The  Y-K  CRSA  boundaries  coincide  with  the  Calista  Corporation  boun¬ 
daries  in  the  coastal  zone.  Refer  to  Graphic  No.  8  for  delineation  of  the 
northern  Y-K  CRSA  boundary. 

Reference  is  made  to  resolutions  passed  by  a  conference  on  coastal  zone  man¬ 
agement  in  the  Unorganized  Borough  (Rural  Alaska  Coastal  Management  Confer¬ 
ence,  1979).  The  conference  resolved  that  OCS  leasing  offshore  of  Alaska  be 
postponed  5  years,  or  until  such  time  as  coastal  management  districts  and 
their  plans  are  in  effect. 

5 .  Land  Status  and  Land  Use: 

a.  Norton  Sound  Region:  For  the  most  part,  land  status  in 
the  Norton  Sound  proposed  sale  area  presently  consists  of  Federal  and  Native 
land  ownership.  The  southern  part  of  Norton  Sound  from  approximately  the 
Yukon  Delta  easterly  to  St.  Michael  is  part  of  the  Clarence  Rhodes  National 
Wildlife  Range.  The  northern  part  of  the  Seward  Peninsula  is  part  of  the 
Bering  Land  Bridge  National  Park.  Various  coastal  islands,  spires,  and  rook¬ 
eries  are  a  part  of  the  Alaska  Maritime  National  Wildlife  Refuge  authorized  by 
section  303(1)  of  the  Alaska  National  Interests  Land  Conservation  Act.  Refer 
to  Graphic  No.  8  for  land  status  in  the  Norton  Sound  region. 
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Along  the  northern  shores  of  Norton  Sound,  the  coastline  is  frequently  subject 
to  mining  claims.  The  location  of  mining  claims,  whether  active  or  inactive, 
has  been  mapped  by  the  Arctic  Environmental  Information  and  Data  Center 
(AEIDC ,  1979).  Patented  private  lands  with  fee  interest  in  surface  estate 
only  are  sparce  in  western  Alaska.  Thus,  the  only  patented  private  lands, 
excluding  mineral  patents,  in  the  proposed  sale  area  are  situated  in  the  city 
of  Nome.  Developed  land  use  in  the  proposed  sale  area,  for  the  most  part,  is 
restricted  to  established  settlements.  Graphic  No.  8  shows  the  villages  in 
the  vicinity  of  Norton  Sound.  Some  small  scale  extractive  industry  activities 
are  also  present;  hard  rock  mineral  mining  occurs  near  Nome  and  some  proposed 
timber  harvesting  may  occur  in  local  areas  on  Native  owned  lands  in  Norton 
Sound. 

Native  land  entitlements  authorized  under  the  Alaska  Native  Claims  Settlement 
Act  (43  U.S.C.  1601)  are  in  the  process  of  being  conveyed  to  eligible  village 
corporations  and  the  Bering  Straits  and  Calista  Regional  Corporations.  The 
Native  land  ownership  pattern  is  rather  complex.  Reference  is  made  to  the 
Alaska  Automated  Land  Records  System  (AALRS)  of  the  Bureau  of  Land  Management, 
Alaska  State  Office,  for  specific  mapping  of  the  Native  land  status  in  the 
Norton  Sound  and  Yukon  Delta  regions  (BLM,  1981).  Land  selections  and  con¬ 
veyances  under  the  Statehood  Act  have  also  been  mapped  by  the  AALRS. 

The  land  selections  made  by  village  corporations  in  the  Norton  Sound  and  Yukon 
Delta  regions  reflect  primary  interests  in  coastal  control  and  access,  subsis¬ 
tence  harvest  of  renewable  resources,  proximity  to  settlements,  and  a  second¬ 
ary  interest  in  minerals  extraction.  The  Bering  Straits  and  Calista  Corpora¬ 
tions  have  had  the  major  goal  of  acquiring  coastal  lands  interspersed  between 
village  corporation  selections  so  that  control  of  coastal  resources  and  land 
use  would  be  possible  (BLM,  1980). 

Native  settlement  patterns  on  the  lands  of  Norton  Sound  have  historically  been 
responsive  to  the  availability  of  food  sources,  suitability  of  the  environment 
in  terms  of  natural  hazards  and  health  conditions,  cultural  ties  to  other 
tribes,  and  a  nomadic  characteristic.  Native  settlement  patterns  in  the  Yukon 
Delta  area  have  been  historically  characterized  by  permanent  communities  and 
seasonal  subsistence  camps,  which  were  riverine  (including  the  sloughs  of  the 
delta)  and  coastal.  Native  land  use  and  land  status  in  the  Norton  Sound  and 
the  Yukon  Delta  areas  is  further  discussed  in  the  Socioeconomic  Studies  Pro¬ 
gram  (SESP)  Technical  Report,  Vol.  1  (BLM,  1980).  Subsistence  land  use  is 
also  discussed  in  Section  III.B.3. 

b.  City  of  Nome  and  Vicinity:  The  city  of  Nome  prepared  a 
Comprehensive  Development  Plan  in  1968  (Alaska  Consultants,  1968).  The  plan 
has  never  been  officially  approved  by  the  city.  The  city's  planning  and  land 
use  development  policy  is  manifested  more  on  a  case-by-case  basis,  rather  than 
through  the  recommendations  of  the  development  plan  prepared  in  1968.  Major 
features  of  the  plan  are  referenced  here  in  the  absence  of  any  other  estab¬ 
lished  guidance  on  planning  policy. 

Urban  redevelopment  is  integral  to  the  Nome  Comprehensive  Development  Plan. 
This  consists  of  replatting  much  of  the  city's  developed  area,  providing  for 
placement  or  rehabilitation  of  much  of  the  substandard  housing  stock,  and 
improving  the  utilities  and  services  available  to  the  developed  area.  The 
city's  1968  plan  for  industrial  development  identified  three  major  industrial 
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areas  and  recommended  that  future  industrial  development  (through  the  planning 
period  1970-1985)  remain  in  these  areas.  The  three  areas  include:  (1)  an 
area  lying  west  of  the  Snake  River  and  within  the  old  Nome  townsite,  (2)  port- 
related  development  in  land  situated  at  the  city's  boat  basin,  and  (3)  the 
Alaska  Gold  Company's  warehousing  and  equipment  storage  area  located  north  of 
the  developed  part  of  town. 

The  city  currently  expects  to  update  its  comprehensive  plan  through  its  on¬ 
going  District  Coastal  Management  Program  efforts.  The  city  hopes  to  adopt  a 
comprehensive  plan,  as  well  as  a  zoning  ordinance  which  it  presently  lacks, 
when  its  CMP  is  completed  and  authorized.  Refer  to  Section  III.E.4.  regarding 
coastal  management  planning  for  the  city  of  Nome. 

Most  of  the  land  within  Nome's  corporate  limits,  525  acres,  is  privately  held 
either  by  the  Alaska  Gold  Company  as  owner  of  mineral  patents,  or  by  individ¬ 
uals  acquiring  unrestricted  deeds  through  the  BLM  Townsite  Trustee.  The  city 
still  retains  parcels  in  the  undeveloped  eastern  part  of  town.  There  are 
legal  problems  with  right-of-way  and  easement  interests  within  Nome,  which  are 
attributable  to  the  platting  of  land. 

Land  status  outside  the  city  of  Nome  is  primarily  determined  by  mineral  claims 
and  implementation  of  the  Alaska  Native  Claims  Settlement  Act  (ANCSA) .  Vir¬ 
tually  all  of  the  area  around  the  Nome  townsite  is  tied  up  in  patented  and 
unpatented  mining  claims.  Patented  claims  amount  to  40,000  acres,  and  Alaska 
Gold  Company  is  the  major  landowner.  Under  the  terms  of  ANCSA,  the  Sitnasuak 
Native  Corporation  (a  village  corporation  representing  the  Nome  area)  selected 
nearly  all  of  the  land  in  the  vicinity  of  Nome  not  already  patented.  Of 
significance  to  potential  0CS  onshore  facilities  is  Sitnasuak  Corporation’s 
selection  of  22  miles  of  Norton  Sound  coastline,  from  the  west  of  Nome  to  Cape 
Nome.  The  conveyance  of  Native  corporation  lands  has  proceeded  slowly  because 
of  easement  problems. 

The  city  of  Nome  has  undertaken  annexation  proceedings  several  times  since 
statehood.  The  city  recently  proposed  to  annex  a  large  area  extending  east¬ 
erly  from  the  Sinuk  River  to  Cape  Nome.  The  State  Boundary  Commission  recom¬ 
mended  denial  of  this  request  and  the  state  legislature  has  also  denied  auth¬ 
orization  of  the  annexation  request  (Alaska  Local  Boundary  Commission,  1981). 
In  addition  to  enlarging  the  city's  tax  base,  the  city  of  Nome's  officials 
consider  the  annexation  most  important  because  it  would  provide  for  area-wide 
planning  and  zoning  authority  (City  of  Nome,  1980).  Nome's  annexation  pro¬ 
posals  have  been  opposed  by  the  Alaska  Gold  Company  and  various  Native  cor¬ 
porations.  Refer  to  Sections  III.B.5.  and  III.E.4.  for  further  discussions  of 
Nome's  annexation  proposals. 

Residential  land  use  development  is  a  serious  problem  within  the  Nome  townsite 
and  on  lands  contiguous  to  the  city  limits.  There  has  been  a  shortage  of 
platted  land  available  for  residential  use.  Private  owners  are  reluctant  to 
sell  either  for  purposes  of  speculation,  holding  on  to  large  parcels,  or 
preferring  to  retain  land  for  mineral  extraction  use.  The  city  owns  platted 
parcels,  but  refuses  to  sell  these  until  it  has  financing  and  the  means  to 
extend  utilities  and  roads  to  those  parcels.  Thus,  infrastructure  costs  and 
problems  are  a  critical  factor  to  development  of  residential  parcels  inside 
and  outside  of  Nome.  Parcels  which  have  utilities  accessible  to  them  are 
still  not  developed  because  of  clouded  title  problems  that  are  prohibited  by 
mortgage  lenders. 
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6.  Water  Quality:  Discussion  of  marine  water  quality  in  the 
proposed  sale  area  involves  a  comparison  of  reported  baseline  concentrations 
against  established  or  putative  Federal  water  quality  criteria  and  State  of 
Alaska  water  quality  standards.  Both  Federal  and  state  water  quality  manage¬ 
ment  do  not  require  an  evaluation  of  marine  sediment  quality  or  the  bio¬ 
accumulation  of  marine  biota  as  indicators  of  marine  water  quality.  The  State 
of  Alaska  Department  of  Environmental  Conservation  (DEC)  does  include  a  marine 
sediment  standard  for  total  hydrocarbons  and  aromatic  fractions  thereof. 

Central  Bering  Sea  measurements  of  cadmium  and  lead  at  selected  water  depths 
(0-75  meters)  were  uniformly  below  1  part  per  billion  (ppb) .  Similarly, 
southern  Bering  Sea  measurements  of  cadmium,  lead,  copper,  nickle,  and  chrom¬ 
ium  in  shelf  waters  at  selected  depths  were  uniformly  below  1  ppb.  These 
reported  concentrations  are  between  1  and  2  orders  of  magnitude  (101  to  10j 
less  than  the  applicable  Environmental  Protection  Act  (EPA)  water  quality 
critera  (Burrel,  1976;  Burrel,  1977).  Baseline  concentrations  for  the  above 
elements  are  reported  because  these  are  either  naturally  occurring  in  crude 
oil,  formation  waters,  or  are  present  in  drilling  fluid  discharges  in  concen¬ 
trations  greater  than  the  established  water  quality  criteria  (Clark,  1978). 

OCSEAP  investigators  have  analyzed  the  sediments  of  Norton  Sound  for  total 
carbon,  organic  carbon,  aliphatic,  and  aromatic  hydrocarbons.  The  findings 
yield  only  concentrations  of  aliphatic  hydrocarbons  typical  of  biogenic  ori¬ 
gin.  There  is  no  evidence  of  fossil-  or  combustion-derived  aromatic  hydro¬ 
carbons.  There  is  also  no  evidence  of  petroleum  hydrocarbons  in  either  the 
water  column  or  the  suspended  sediments  of  Norton  Sound.  A  gas  seep  has  been 
located  in  central  Norton  Sound,  south  of  Nome.  The  seep  is  primarily  com¬ 
posed  of  thermogenic  carbon  dioxide  with  lesser  quantities  of  thermogenic 
natural  gas  (OCSEAP,  1980).  (Also  refer  to  Section  III.A.l.) 

No  baseline  data  are  available  for  various  synthetic,  organic  chemicals  in  the 
Bering  Sea  shelf  waters  which  are  toxic  to  pelagic  communities  and  man.  Ex¬ 
isting  concentrations  of  synthetic,  organic  constituents  in  Bering  Sea  shelf 
waters  are  presumed  to  be  low  because  of  the  absence  of  major  point  and  non¬ 
point  sources  in  western  Alaska.  Toxic  thresholds  of  these  compounds  for 
marine  mammals ^and  organisms  are  in  the  order  of  parts  per  million  in  concen¬ 
tration,  or  10  times  the  sampled  levels  in  the  marine  environment  (National 
Acadamy  of  Sciences,  1973). 

Major  point  source  discharges  of  industrial  or  sanitary  waste  in  Norton  Sound 
and  the  Yukon  Delta  are  virtually  non-existent  as  there  are  no  major  sewage 
treatment  facilities  nor  industrial  plants  in  the  proposed  sale  area.  The 
city  of  Nome  and  other  villages  do  have  sanitary  waste  water  systems  which 
discharge  treated  wastes. 

Of  relevance  to  baseline  water  quality  conditions  in  the  Norton  Sound  and 
Yukon  Delta  area  is  the  presence  of  natural  sources  of  contaminant  influx. 
The  mineral  terrain  in  local  and  regional  geological  units  yield  significant 
depositions  of  trace  metals  in  the  Yukon  Holocene  sediments  of  Norton  Sound 
and  in  the  relict  sedimentary  cover  of  the  Chirikov  Basin  (USGS,  1980).  The 
rates  of  sedimentary  loading  from  regional  watersheds  and  the  Yukon  River 
drainage  are  orders  of  magnitude  greater  then  any  single  anthropogenic  point 
source  of  discharge  or  cumulative  loadings  anticipated  in  the  proposed  lease 
sale  area. 
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7*  Air  Quality:  Existing  air  quality  in  the  proposed  sale  area  is 
considered  pristine.  The  Environmental  Protection  Agency  (EPA)  has  prepared 
emissions  inventory  and  ambient  air  quality  estimates  for  areas  in  Alaska  with 
relative  low  populations,  based  on  general  emission  factor  relationships  with 
local  economic  base  and  demographic  data.  Using  this  method  of  air  quality 
analysis,  the  EPA  considers  Nome  and  Wade  Hampton  election  districts,  which 
comprise  the  onshore  portion  of  the  proposed  sale  area,  to  be  in  compliance 
with  Federal  ambient  air  quality  standards  (EPA,  1978).  It  is  most  likely 
that  the*  area’s  air  quality  is  far  superior  to  the  national  and  state  stan¬ 
dards.  However,  no  air  monitoring  has  been  performed  in  the  Norton  Sound 
area . 

Under  provisions  of  the  Prevention  of  Significant  Deterioration  Program  (PSD), 
air  quality  is  protected  in  regions  superior  to  the  National  Ambient  Air 
Quality  Standards.  Alaska  is  designated  as  either  class  I  or  II  under  the  PSD 
program.  Class  I  air  quality  designation  is  most  restrictive  and  applies  to 
national  parks,  wilderness  areas,  monuments,  primitive  areas,  wild  and  scenic 
rivers,  and  wildlife  refuges  that  meet  certain  specifications.  There  are  no 
class  I  PSD  designated  areas  in  the  vicinity  of  Norton  Sound.  Hence,  the  area 
is  designated  class  II  for  the  PSD  program. 

F .  BLM  Studies  Programs 

Environmental  Studies  Program:  In  each  OCS  area  proposed  for 
gas  and  oil  development,  extensive  environmental  studies  are  conducted  before 
such  development  is  allowed.  As  manager  of  the  Outer  Continental  Shelf 
Leasing  Program,  the  Bureau  of  Land  Management  (BLM)  of  the  Department  of  the 
Interior  (DOI)  initiated  the  Outer  Continental  Shelf  Environmental  Assessment 
Program  (OCSEAP)  as  an  essential  part  of  its  management  responsibility.  The 
environmental  studies  program  is  conducted  under  interagency  agreement  between 
BLM  and  OCSEAP  of  the  National  Oceanic  and  Atmospheric  Administration  (NOAA) , 
Department  of  Commerce  (DOC). 

In  1974,  BLM  requested  NOAA  initiate  an  environmental  assessment  program  in 
the  northeastern  Gulf  of  Alaska  and  eight  additional  Alaska  Outer  Continental 
Shelf  areas.  A  studies  program  for  lease  areas  and  some  non-specific  study 
areas  in  Alaska  was  planned.  This  program  assembled  historical  data  about  the 
Alaska  Outer  Continental  Shelf  and  addressed  new  study  needs  to  provide  a 
basis  for  assessment  of  petroleum  exploration  and  development  impacts. 

Study  efforts  in  Norton  Sound  began  in  1975.  The  initial  studies  were  broad- 
scale  surveys  and  produced  information  defining  circulation  patterns,  sea 
floor  faults,  seismic  activity,  unstable  sediment  areas,  critical  habitats, 
and  biological  populations.  Special  studies  were  intensified  in  subsequent 
years  to  fill  data  gaps  in  nearshore  processes  and  to  determine  possible 
environmental  impacts  due  to  OCS  development. 

The  specific  objectives  of  the  Alaska  OCS  Environmental  Assessment  Program  are 
described  below: 

a«  Contaminant  Distribution:  These  studies  are  intended  to 
establish  predevelopment  hydrocarbon  and  trace  metal  concentrations  along 
carefully  designed  station  grids. 
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A  significant  part  of  the  contaminant  distribution  study  program  was  directed 
towards  process  orientated  studies.  These  studies  were  designed  to  give 
insight  into  processes  that  control  hydrocarbon  distributions  in  the  Alaska 
OCS  and  to  answer  questions  of  seasonal  variability  of  pollutant  concentra¬ 
tions  in  water,  biota,  and  sediments  due  to  biological  activity  or  petroleum 
exposure . 


b.  Geologic  Hazards:  Geologic  hazards  to  petroleum-related 
activities  center  around  seismicity,  surface,  and  near-surface  faulting, 
sediment  instability,  erosion  and  deposition,  and  stratigraphy. 

Many  hazards  present  in  Alaska  lease  areas  also  occur  in  other  U.S.  shelf 
areas;  however,  in  Alaska,  these  problems  are  unique  in  terms  of  severity  and 
complexity.  A  knowledge  of  the  nature,  frequency,  and  intensity  of  severe 
environmental  events  is  essential. 

Seismic  field  studies  began  in  fiscal  years  1975  and  1976  to  supplement  exist¬ 
ing  studies  being  funded  by  other  agencies.  The  Bureau  of  Land  Management  is 
directly  supporting  part  of  the  seismic  program  in  an  ongoing  Geological 
Survey  study,  employing  a  land-based  network  of  seismographic  stations.  All 
geohazard  studies  conducted  by  the  University  of  Alaska  have  been  funded 
through  BLM/OCSEAP.  The  major  objectives  of  these  seismic  studies  are  to 
determine  a  probability  scale  for  earthquake  hazards  and  to  improve  the  sta¬ 
tistical  reliability  of  the  existing  data  base.  This  is  accomplished  through 
continuation  of  present  observational  programs  and  use  of  additional  or  im¬ 
proved  instrumentation,  such  as  ocean-bottom  seismometers  and  strong  motion 
accelerometers . 

Shelf  faulting,  and  sedimentation  studies  are  conducted  in  order  to  define 
potential  hazards  so  that  environmental  risks  can  be  minimized  by  avoidance  or 
by  appropriate  regulation  of  facility  siting,  design,  and  construction. 
Certain  geologic  features,  identified  as  potentially  troublesome  during  re¬ 
gional  reconnaissance  of  the  proposed  lease  area,  are  studied  in  further 
detail.  The  regional  reconnaissance  phase  requires  about  a  2-year  study 
effort.  Focused  studies  on  special  problems  take  an  additional  2  to  3  years. 
These  are  time  estimates  which  vary  depending  upon  the  proposed  lease  area 
size,  geological  complexity,  and  nature  of  the  identified  hazards. 

The  shelf  faulting  and  sedimentation  studies  have  produced  basic  information 
on  geologic  hazards  of  the  area,  including  location  of  probable  active  faults, 
potentially  unstable  sediments,  and  erosional  and  depositional  areas  on  the 
shelf.  The  work  is  being  continued  to  gather  additional  block  specific  haz¬ 
ards  information.  Refer  to  Sec.  III.A.l.  and  IV. A. 7.  for  more  detailed  dis¬ 
cussions  about  geologic  hazards. 

c.  Pollutant  Transport:  Transport  and  transformation  (wea¬ 
thering)  of  petroleum-related  contaminants  are  significant  considerations  in 
an  assessment  of  potential  impacts  of  OCS  developments.  Petroleum  and  other 
contaminants  introduced  into  the  environment  can  be  transported  in  the  atmos¬ 
phere,  in  the  water  column,  and  by  sea  ice.  During  transport,  contaminants 
undergo  continual  physiochemical  changes,  such  as  evaporation,  flocculation, 
emulsification,  weathering,  biodegradation,  and  decomposition. 
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Transport  studies  are  designed  to  provide  information  that  will  enable  the 
Department  of  the  Interior  and  other  agencies  to  (1)  plan  stages  and  siting  of 
offshore  petroleum  development  to  minimize  potential  risks  to  sensitive  envi¬ 
ronments;  (2)  provide  oilspill  trajectories,  coastal  landfall,  and  effects  of 
oilspill  cleanup  operations;  and  (3)  assist  in  planning  the  location  of  long 
term  environmental  monitoring  sites  in  the  study  area. 

Long  term,  direct  measurements  of  coastal  winds  and  currents  in  Norton  Sound 
have  been  performed  by  OCSEAP.  Transport  studies  were  designed  to  proceed 
from  a  regional  description  of  oceanographic  and  meteorological  features  to 
analyses  of  processes.  Oceanographic  investigations  included  literature 
summaries,  current  measurements,  hydrographic  station  data,  remote  data  sens¬ 
ing,  and  computer  modeling.  Meteorologic  studies  have  concentrated  on  field 
observations  and  computer  simulation  of  coastal  wind  patterns. 

The  oceanographic  studies  lead  in  part  to  an  oilspill  trajectory  model,  which 
is  the  basis  of  the  Oilspill  Risk  Analysis  that  is  described  in  Section 
IV. A. 4.  The  oilspill  trajectory  model  that  has  been  prepared  for  Norton  Sound 
is  an  excellent,  sophisticated  model.  The  model  incorporates  realistic  fac¬ 
tors  such  as  subsurface  circulation  and  ice  movement. 

d.  Biological  Resources:  A  major  reason  for  conducting 
biological  population  studies  in  Norton  Sound  has  been  to  determine  which 
populations,  communities,  and  ecosystems  are  at  risk  from  oilspills  or  in¬ 
creased  industrial  activity  in  the  area.  Distribution  and  abundance  esti¬ 
mates,  migration  patterns,  feeding  sites,  and  population  behavior  are  the 
first  studies  undertaken.  The  study  results  are  used  to  determine  potential 
vulnerability.  Should  vulnerability  be  indicated,  detailed  site  specific 
studies  are  undertaken.  These  studies  focus  on  ecosystem  processes,  trophic 
and  population  dynamics,  disturbance  sensitivity,  habitat  dependence,  and 
physiological  characteristics. 

The  first  few  years  of  biological  studies  were  concerned  with  the  distribution 
and  abundance  of  key  species  through  reconnaissance  surveys.  For  higher 
trophic  levels,  these  studies  identify  critical  habitats,  migratory  routes, 
and  principal  sea  bird  and  marine  mammal  breeding  locations. 

e.  Effects :  Effects  research  is  ongoing;  it  is  not  designed 
exclusively  for  any  one  lease  sale  area.  The  research  results  are  used  to 
establish  possible,  long  term  causal  relationships  between  OCS-related  pertur¬ 
bations  and  biological  changes,  and  to  form  the  basis  for  developing  discharge 
regulations  and  operating  stipulations.  Also,  the  studies  program  is  evaluat¬ 
ing  biological  responses  to  stresses,  in  order  to  determine  their  potential 
usefulness  as  early  warning  indicators  or  monitoring  aids  in  detecting  and 
quantifying  environmental  changes. 

Prior  to  1979,  most  effects  studies  were  conducted  in  the  laboratory.  How¬ 
ever,  in  fiscal  years  1979  and  1980,  the  emphasis  shifted  toward  field 
studies.  The  field  studies  are  designed  to  validate  laboratory  observations 
and  to  obtain  data  on  exposure  concentrations  and  compositions  likely  to  occur 
under  various  environmental  conditions. 

All  of  these  studies  have  culminated  in  two  meetings.  One  symposium  was  held 
in  Anchorage  on  November  1979.  The  meeting  was  designed  to  synthesize  all 
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available  information  on  Norton  Sound  and  the  southeastern  Bering  Sea.  The 
proceedings  of  this  meeting  are  being  published  in  a  two-volume  report  en¬ 
titled  The  Eastern  Bering  Sea  Shelf:  Oceanography  and  Resources.  The  first 
volume  of  this  report  is  now  available  at:  OCSEAP  Alaska  Office,  P.0.  Box 
1808,  Juneau,  Alaska  99802.  The  second  volume  will  be  publicly  available  in 
summer  1981.  The  second  symposium  was  held  in  Anchorage  in  October  1980  to 
initially  assess,  with  the  whole  environmental  data  base,  the  proposed  OCS 
lease  sale  in  Norton  Sound.  Reports  on  this  meeting  will  be  available  from 
the  above  OCSEAP  Alaska  Office  in  spring  1981.  A  complete  bibliography  of  the 
OCSEAP  Environmental  Studies  is  listed  in  Appendix  I. 

Aside  from  the  environmental  information  that  has  been  collected  by  OCSEAP, 
much  information  on  whales  has  been  collected  directly  by  the  Alaska  OCS 
Office  as  part  of  the  BLM  Environmental  Studies  Program.  These  whale  studies 
are  also  listed  in  Appendix  I. 

In  general,  enough  environmental  information  is  available  on  Norton  Sound  for 
good  assessment  of  the  possible  impacts  of  the  proposed  OCS  lease  sale. 

2.  Socioeconomic  Studies  Program:  The  Socioeconomic  Studies 
Program  (SESP)  of  the  Alaska  OCS  Office  was  created  to  determine  and  assess 
the  potential  onshore  social,  economic,  and  physical  impacts  from  outer  con¬ 
tinental  shelf  oil  and  gas  development.  As  a  multi-year,  multi-discipline 
program,  the  SESP  conducts  studies  on  the  sociological  and  anthropological 
aspects  of  diverse  groups.  The  SESP  focuses  on  a  longitudinal  investigation 
of  the  development  process,  beginning  from  the  assembly  of  predevelopment 
information  to  the  monitoring  of  project  development  as  it  affects  specific 
communities,  regions,  or  the  state  as  a  whole.  In  addition,  the  program  makes 
economic  analyses  of  rural  and  urban  communities,  regions  within  the  state, 
and  the  state  as  a  whole,  with  assessments  of  both  natural  and  manmade  infra¬ 
structures  . 

The  overall  methodology  is  divided  into  three  broad  research  components.  The 
first  component  identifies  an  alternative  set  of  assumptions  regarding  the 
location,  nature,  and  timing  of  future  petroleum  events  and  related  activi¬ 
ties.  In  this  component,  the  program  takes  into  account  the  particular  needs 
of  the  petroleum  industry  and  projects  the  human,  material,  economic,  and 
environmental  offshore  and  onshore  development  requirements  of  the  regional 
petroleum  industry. 

The  second  component  focuses  on  data  gathering  that  identifies  those  quanti¬ 
fiable  and  qualifiable  facts  by  which  OCS-induced  changes  can  be  assessed. 
The  critical  community  and  regional  components  are  identified  and  evaluated. 
Current  sources  of  change  and  functional  organization  among  different  sectors 
of  community  and  regional  life  are  analyzed.  Susceptible  community  relation¬ 
ships,  values,  activities,  and  processes  are  also  included. 

The  statewide/regional  analysis  focuses  on  the  statewide  effects  of  cumulative 
and  incremental  lease  sales,  and  the  distribution  of  these  effects  among 
certain  defined  subregions  of  the  state.  The  local  level  analysis  focuses  on 
the  direct  effects  of  a  lease  sale  on  affected  communities. 

The  SESP  identified  the  study  area  for  the  Bering-Norton  petroleum  development 
region  to  include  the  census  divisions  of  Nome,  Wade  Hampton,  and  Anchorage. 
The  following  major  study  tasks  were  conducted. 
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a*  Petroleum  Development  Scenario:  Numerous  oil  and  gas 
options  were  constructed  through  a  combination  of  U.S.  Geological  Survey 
resource  estimates  and  locational  data  from  independent  geologic  assessment. 
A  parameter  economic  analysis  was  conducted  to  assess  their  economic  viabi¬ 
lity.  These  scenarios  were  then  detailed  according  to  technology;  facility, 
material,  and  manpower  requirements;  and  scheduling.  Four  different  levels  of 
petroleum  development  were  prepared. 

k •  Statewide  and  Regional  Population  and  Economic  Forecasts: 

A  non-OCS  base  case  was  developed  that  assumed  no  new  significant  oil,  gas,  or 
other  mineral  development  in  Alaska  beyond  current  commitments.  Forecasts 
were  then  prepared  for  four  different  potential  levels  of  oil  and  gas  devel¬ 
opment.  Forecasts  to  the  year  2000  were  made  for  population,  employment, 
income,  and  state  government  fiscal  impacts. 

c-  Impacts  on  Socioeconomic  and  Physical  Systems:  Community 
facility  standards  were  developed  and  applied  to  the  non-OCS  base  case  and 
each  of  the  oil  and  gas  scenarios.  The  data  included  education,  public 
safety,  recreation  and  tourism,  utilities,  housing,  and  local  government 
resources,  investments,  and  capital  needs. 

d*  Impacts  on  Transportation  Systems:  A  methodology  was 
developed  and  applied  to  assess  impacts  of  land-,  air-,  and  water-related 
transportation.  The  ability  to  move  goods  and  materials  in  and  out  of  the 

region  and  throughout  the  state  for  the  non-OCS  base  case,  and  for  the  scen¬ 
arios,  was  assessed. 

e*  Impacts  on  the  Sociocultural  System:  Issues  analyzed  were 
traditional  use  of  all  resources,  including  land,  marine,  and  ice  environ¬ 
ments;  subsistence;  cultural  values;  politics;  interethnic  relationships; 
social  health;  and  family  relationships. 

f*  Impacts  on  Commercial  Fishing:  Conflicts  were  anaylzed 
between  the  commercial  fishing  industry  and  OCS  activities.  Issues  analyzed 
included  the  competition  for  ocean  space,  labor,  and  infrastructure. 


From  September  1976  until  early  1980,  Peat,  Marwick,  Mitchell  and  Co.  had  the 
responsibility  to  hire  subcontractors  to  perform  the  work  required  for  impact 
assessment.  The  following  is  a  list  of  contractors  who  have  conducted  re¬ 
search  tasks  for  the  Bering-Norton  petroleum  development  region:  Peat 
Marwick,  Mitchell  and  Co.;  Policy  Analysts,  Ltd.;  Institute  of  Social  and 
Economic  Research;  Dames  and  Moore;  Linda  Ellanna;  U.S.  Coast  Guard;  Pacific 
Northwest  Forest  and  Range  Experiment  Station  of  the  U.S.  Department  of  Agri¬ 
culture,  Forest  Service;  and  the  University  of  Alaska  Museum. 
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IV. 


ENVIRONMENTAL 

CONSEQUENCES 


IV.  ENVIRONMENTAL  CONSEQUENCES 


A.  Basic  Assumptions  for  Impact  Assessment 

Under  the  terms  of  the  proposed  action,  429  blocks  for  a  total  of  988,416 
hectares  (2.4  million  acres)  would  be  leased  for  oil  and  gas  exploration  and 
development.  For  the  block  deletion  alternatives,  the  lease  areas  are  as 
follows:  Alternative  IV,  709,632  hectares  (1,753,500  acres);  Alternative  V, 
571,392  hectares  (1,411,910  acres);  and  Alternative  VI,  626,688  hectares 
(1,548,546  acres).  Undiscovered  recoverable  resources  resulting  from  the  mean 
case  of  the  proposed  action  are  estimated  by  USGS  to  be  480  MMbbls  of  oil  and 
2.01  tcf  of  natural  gas.  (Also  refer  to  Section  II. A.) 

Efforts  have  been  made  within  this  section  to  quantify  impacts  which  could 
result  from  the  proposed  lease  sale.  The  mean  case  was  used  to  quantify 
probable  levels  of  developmental  activity.  Therefore,  it  should  be  kept  in 
mind  that  all  figures  are  relative  to  the  mean  case.  (Refer  to  Appendix  F  for 
a  summary  of  minimum  and  maximum  impacts.)  There  are,  however,  many  areas  in 
which  quantification  of  impacts  is  difficult,  due  to  lack  of  data  and  variable 
factors  that  affect  any  potential  development. 

Impacts  described  within  this  document  are  written  as  though  all  pertinent 
laws  of  the  United  States,  including  USGS  Operating  Orders  for  the  0CS,  would 
be  in  effect  and  would  shape  and  mitigate  certain  impacts.  Further,  the 
discussion  of  cumulative  effects  contained  in  each  impact  section  is  based  on 
the  interrelationship  of  this  proposed  action  as  well  as  other  major,  current, 
and  proposed  projects.  Section  IV. A. 8.  contains  a  discussion  of  projects 
considered  in  preparation  of  the  cumulative  effects  assessments. 

Because  of  the  many  assumptions  involved,  the  analysis  is  not  intended,  nor 
should  it  be  used  as,  a  "local  planning  document"  by  potentially  affected 
communities,  nor  is  it  a  forecast  or  prediction  of  the  future.  All  facility 
locations  and  scenarios  described  in  this  document  are  intended  to  represent  a 
few  plausible  locations  and  scenarios  that  presently  seem  likely.  They  serve 
only  as  a  basis  for  identifying  characteristic  activities  and  resulting  im¬ 
pacts  for  this  EIS,  and  do  not  represent  a  BLM  recommendation,  preference,  or 
endorsement  of  facility  sites  or  development  schemes. 

1.  Activities  Associated  with  Exploration:  It  is  assumed  that  45 
exploration  and  delineation  wells  may  be  drilled  in  Norton  Sound  as  a  result 
of  this  proposed  sale.  Substantial  exploratory  drilling  activity  would  take 
place  during  the  initial  5  years  (leases  are  presently  issued  for  5-year 
periods  as  set  forth  in  43  CFR  3302.2)  with  a  maximum  of  five  exploratory  rigs 
working  at  any  one  time.  The  vessels  for  drilling  exploratory  wells  would 
probably  arrive  from  a  variety  of  regions  (most  likely  offshore  Canada,  Gulf 
of  Mexico,  and  the  North  Sea).  Three  types  of  rigs — jack-ups,  drillships,  and 
artificial  islands  are  hypothesized  for  use  in  the  sale  area.  Jack-ups  would 
be  the  preferred  type  of  platform.  The  possible  use  of  artificial  islands 
would  be  in  the  more  shallow  depths  surrounding  the  Yukon  Delta.  Exploratory 
drilling,  unless  conducted  from  artificial  islands,  is  expected  to  occur  only 
during  ice-free  periods  (mid-May  to  mid-October) ,  when  ice  would  not  pose  a 
hazard  to  drilling  operations. 
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Because  of  the  shallow,  nearshore  bathymetry  of  Norton  Sound,  it  is  believed 
that  marine  support  and  supply  efforts  for  each  drill  platform  or  vessel  would 
come  from  barge/warehouses  anchored  near  a  drill  site.  These  floating  ware¬ 
houses  would  contain  the  materials  necessary  to  maintain  operations  (i.e., 
fuel,  water,  cement,  mud,  tubular  goods),  and  would  be  periodically  replen¬ 
ished  by  supply  barges  and  ships  from  outside  the  proposed  sale  area  and  from 
shallow  draft,  self-propelled  barges  from  the  city  of  Nome. 

Air  support  would  come  from  the  Nome  airport.  Perishable  goods  and  personnel 
would  be  ferried  via  helicopter  from  a  small  2-hectare  complex  (5  acres) 
located  near  the  airport. 

Peak  employment  during  the  5-year  exploratory  phase  is  expected  to  occur  in 
1985  when  29,250  work  months  would  be  expended  on  exploratory  activities.  For 
a  more  detailed  description  of  the  basic  infrastructure  assumptions  and  the 
employment  involved,  refer  to  Alaska  OCS  Technical  Paper  No.  1,  Resources, 
Developmental  Timeframes,  Infrastructure  Assumptions,  and  Block  Deletion 
Alternatives  for  Proposed  Federal  Lease  Sales  in  the  Bering  Sea  and  Norton 
Sound . 


2.  Activities  Associated  with  Development:  If  oil  and  gas  are 
discovered  as  a  result  of  this  proposed  sale,  fixed  platforms  may  be  installed 
offshore.  Technology  presently  exists  to  install  platforms  in  all  water 
depths  which  would  be  encountered  as  a  result  of  this  proposed  lease  sale. 

It  is  assumed  that  all  production  platforms  would  be  constructed  outside  of 
Alaska,  either  at  existing  U.S.  west  coast  or  Japanese  shipyards.  The  plat¬ 
forms  would  then  be  floated  or  transported  via  barges  to  a  drill  site. 

Once  platforms  are  installed,  one  or  two  drillings  rigs  would  be  placed  on 
each  platform  to  drill  production  wells.  For  purposes  of  this  analysis,  it  is 
estimated  that  as  a  result  of  this  proposal,  there  may  be  172  development 
wells  drilled  from  9  platforms. 

The  development  period  of  proposed  lease  sale  57  is  expected  to  occur  between 
1985  and  1991.  (Please  note  that  in  this  case  there  is  no  clear  time  distinc¬ 
tion  between  the  exploratory,  development,  and  production  periods.  In  real¬ 
ity,  the  winding  down  of  one  activity  or  period  would  extend  into  the  time- 
frame  of  another.)  It  is  during  the  development  phase  that  drilling  and 
construction  activities  would  reach  their  greatest  intensity.  Within  this 
5-year  timeframe,  exploratory  drilling  would  be  terminated  (1987),  the  bulk  of 
developmental  drilling  would  occur,  all  trunk  pipelines  would  be  in  place,  and 
the  oil  terminals  and  gas  compressor  station,  as  well  as  all  necessary  indus¬ 
trial  infrastructure,  would  be  constructed. 

The  development  period  should  include  improvement  of  the  Nome-Cape  Nome  Road, 
expansion  of  the  small  support  base  at  Nome  to  a  facility  10-12  hectares 
(25-30  acres)  that  would  be  capable  of  handling  the  daily  logistical  require¬ 
ments  for  offshore  drilling  operations,  and  the  construction  at  Nome  of  a  pier 
sufficient  to  dock  standard  draft  support  vessels.  (This  does  not  include  the 
area  required  for  a  possible  pipe  coating  yard.)  The  city  of  Nome  has  re¬ 
quested  a  permit  from  the  Corps  of  Engineers  to  construct  a  1115-meter  (3400 
ft)  rubble  mound  causeway  to  a  docking  facility  situated  at  the  9.8-meter 
(30-ft)  depth  contour. 
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Several  types  of  production  platforms  could  be  used  in  the  proposed  sale  57 
area.  Where  water  depths  fall  below  19  meters  (62  ft),  large  ice-resistant, 
artificial  islands  could  be  easily  constructed  (given  the  availability  of 
appropriate  materials).  The  islands  could  be  composed  essentially  of  crushed 
rock,  mine  tailings,  natural  gravel,  or  a  similar  type  of  material.  For 
additional  strength  in  more  dynamically  active  ice  areas,  the  islands  could  be 
constructed  with  a  concrete  core  (caisson  retained).  In  water  depths  ap¬ 
proaching  or  greater  than  19  meters  (62  ft) ,  other  structures  such  as  small 
steel  and  concrete  gravity  structures,  subsea  completions,  and  steel  jacket 
platforms  similar  to  those  operating  in  the  upper  Cook  Inlet  could  be  used. 

Recovered  hydrocarbons  would  be  processed  on  a  platform  and  pumped  to  shore 
via  an  18-inch  oil  and  a  14-inch  gas  pipeline.  The  pipelines  would  equal  some 
299  kilometers  (186  mi)  for  each  pipe  system.  The  placement  a^id  burial  of  the 
pipelines  could  disturb  up  to  3600  cubic  meters  (4680  yd  )  of  earth  per 
kilometer . 

The  pipelines  would  terminate  in  a  storage  and  processing  facility  of  approxi¬ 
mately  36  hectares  (90  acres)  located  near  Cape  Nome.  This  facility  would 
consist  of  a  gas  liquefaction  facility  capable  of  processing  between  175-200 
MMcf  per  day  (with  a  peak  capacity  of  about  400  MMcf  per  day) ,  and  a  crude  oil 
storage  facility  capable  of  handling  an  average  flow  of  62,622  Mbbls  per  day. 
(Maximum  peak  daily  flow  in  1990  would  be  273,972  Mbbls.)  Additional  area 
would  be  necessary  for  living  quarters  as  construction  crews  would  be  housed 
near  the  terminal  complex. 

Peak  employment  forecast  for  the  developmental  period  is  expected  to  occur  in 
1988  with  some  39,581  work  months  of  labor  expended  for  mining,  construction, 
and  support  activities.  The  analysis  in  this  EIS  assumes  an  enclave  type 
housing  development  at  Cape  Nome  (see  Appendix  B) . 

Secondary  to  the  onshore  developmental  infrastructure  scenario  would  be  an 
offshore  loading  scenario  which  would  include  a  production  system  of  hydro¬ 
carbons  pumped  to  central  processing  platforms  or  artificial  islands  on  which 
the  crude  oil  would  be  stored  and  the  natural  gas  liquefied.  Attached  to  the 
facility  would  be  an  ice-resistant  loading  dock  to  which  ice-breaking  oil  and 
LNG  tankers  could  safely  moor. 

The  employment  requirements  of  the  offshore  scenario  would  equal  some  25,000 
work  months  of  labor  at  the  maximum  stage  of  development.  This  would  be  sub¬ 
stantially  lower  than  that  projected  for  the  onshore  scenario. 

Application  of  the  offshore  scenario  to  the  proposal  is  somewhat  limited, 
especially  given  the  estimated  resources.  It  is  believed,  however,  that  an 
offshore  scenario  would  be  most  appropriate  for  Alternative  V.  In  light  of 
the  low  oil  reserve  estimates  for  Alternative  V,  it  is  believed  that  it  would 
not  be  economically  capable  of  supporting  an  extensive  onshore  infrastructure. 
With  regard  to  Alternatives  IV  and  VI,  it  is  felt  that  their  infrastructure 
development  would  closely  parallel  that  of  the  primary  onshore  scenario. 

It  is  important  to  mention  that  the  offshore  scenario,  in  ice  conditions, 
could  be  operational  only  under  great  difficulty.  Liquefying  natural  gas  by 
compact  horizontal  liquefaction  trains  that  would  fit  on  a  platform  deck  is  a 
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concept  which  has  yet  to  undergo  testing  in  acutal  working  conditions.  Thus, 
although  such  a  scenario  is  possible,  it  is  likely  that  industry  would  choose 
safer  and  more  proven  technologies  to  develop  the  resources  of  Norton  Sound. 

For  a  more  detailed  discussion  of  the  developmental  infrastructure  of  the 
proposal,  as  well  as  each  of  the  block  deletion  alternatives,  refer  to  Alaska 
OCS  Technical  Paper  No.  1. 

3.  Activities  Associated  with  Production:  During  the  production 
period,  employment  should  decline  sharply  from  that  of  the  developmental 
phase,  both  onshore  and  offshore.  No  major  construction  activities  are  pro¬ 
jected  for  the  developmental  phase  for  this  proposed  sale.  Although  subsea 
completions  may  be  in  place  to  develop  marginal  fields,  it  is  expected  that 
employment  during  this  phase  would  be  limited  to  production,  transportation, 
mining,  and  maintenance  activities.  Average  production  phase  employment  is 
expected  to  equal  some  11,188  work  months  of  labor. 

The  transportation  of  Norton  Sound  hydrocarbons  is  expected  to  be  accomplished 
by  ice-breaking  oil  and  LNG  tankers.  Due  to  the  shallow  depths  in  Norton 
Sound,  these  vessels  would  be  no  larger  than  125,000  m  and  100,000  DWT, 
respectively.  These  tankers  could  ferry  the  product  to  a  transshipment  ter¬ 
minal  located  along  the  Aleutian  Chain  and  the  Alaska  Peninsula. 

a .  Estimated  Resources  and  Activities  Based  on  the  Minimum 
Case  of  the  Proposed  Action:  Oil  and  gas  resources  of  the  proposed  action  for 
the  minimum  case  are  forecast  at  90  MMbbls  of  oil  and  90  bcf  for  natural  gas. 
Peak  output  is  expected  to  occur  in  1989  with  the  production  of  22  MMbbls  of 
oil  and  22  bcf  of  natural  gas.  Production  of  resources  may  begin  by  1988  with 
oil  and  gas  reserves  exhausted  some  23  years  after  the  sale  date  (2005). 

Exploration  activities  should  begin  by  1983  and  continue  through  1987.  In  the 
exploratory  period,  it  is  estimated  that  10  wells  would  be  drilled  from  4 
rigs.  Exploratory  workforce  requirements  should  peak  in  1984  with  the  expen¬ 
diture  of  3400  work  months  of  labor.  Exploratory  support  activities  projected 
for  the  minimum  case  are  expected  to  be  the  same  as  those  of  the  proposal. 
Air  support  would  originate  from  the  Nome  airport,  while  marine  support  for 
drilling  activities  would  be  staged  from  warehouse  barges  anchored  near  the 
drilling  vessels.  (For  further  information,  see  Sec.  II. A.) 

Due  to  the  low  amount  of  resources  forecast  for  this  case,  the  developmental 
scenario  would  be  more  basic  than  that  which  was  hypothesized  for  the  mean 
case  of  the  proposal.  A  scenario  for  the  minimum  case  could  feature  the 
offshore  processing  and  loading  of  extracted  hydrocarbons  at  the  production 
platforms.  Such  a  situation  would  eliminate  the  need  for  an  extensive  pipe¬ 
line  network,  as  well  as  any  requirement  for  an  onshore  processing  and  loading 
terminal.  However,  should  the  produced  hydrocarbons  be  brought  to  shore,  a 
possible  site  for  the  pipeline  landfall  and  terminal  location  would  be  Cape 
Nome.  Produced  gas  would  probably  be  reinjected  into  the  formation.  The 
estimated  quantities  of  natural  gas  forecast  for  the  minimum  case  are  at  a 
level  far  below  that  required  for  viable  economic  recovery. 

Platform  types  that  could  be  used  in  the  exploratory  and  developmental/produc¬ 
tion  phases  of  this  case  are  not  expected  to  differ  from  those  considered  in 
the  mean  case  of  the  proposed  action. 
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b .  Estimated  Resources  and  Activities  Based  on  the  Maximum 
Case  of  the  Proposed  Action:  Oil  and  gas  resources  for  the  maximum  case  of 
the  proposed  action  are  forecast  at  1.52  Bbbls  of  oil  and  5.04  tcf  of  natural 
gas.  Peak  output  of  oil  is  expected  to  occur  in  1993  with  the  production  of 
202  MMbbls  of  crude.  Maximum  yield  of  natural  gas  should  occur  in  1994  with 
the  extraction  of  369  bcf.  Production  of  resources  may  begin  by  1988,  with 
oil  reserves  depleted  30  years  after  the  sale  date  (2012)  and  gas  reserves 
exhausted  41  years  after  the  sale  date  (2023). 

Exploration  activities  could  begin  by  1983  and  continue  through  1987.  In  the 
exploratory  period,  it  is  estimated  that  50  wells  would  be  drilled  from  18 
rigs  (separate  drilling  vessels) .  No  more  than  5  rigs  would  be  expected  to  be 
working  in  any  one  year.  Exploratory  workforce  requirements  would  peak  in 
1985  with  the  expenditure  of  31,400  work  months  of  labor.  Exploratory  support 
activities  projected  for  the  maximum  case  are  expected  to  be  the  same  as  those 
of  the  proposal.  Air  support  would  originate  from  the  Nome  airport,  while 
marine  support  for  drilling  activities  would  be  staged  from  warehouse  barges 
anchored  near  the  drilling  vessels.  (For  further  information,  see  Sec.  II. A.) 

Developmental  and  construction  activities  are  projected  to  begin  in  1986  with 
the  installation  of  2  (the  first  of  27)  production  platforms.  Development  and 
construction  activities  should  continue  until  1993.  Within  that  time,  some 
586  development  wells  could  be  drilled  and  186  miles  of  pipeline  laid.  Em¬ 
ployment  during  the  developmental  phase  would  be  expected  to  peak  in  1989  with 
the  expenditure  of  66,992  work  months  of  labor. 

Produced  hydrocarbons  would  be  transported  to  shore  via  a  36-inch  oil  pipeline 
and  a  44-inch  gas  pipeline.  The  pipelines  could  terminate  in  a  large  crude 
oil  storage  and  gas  liquefaction  complex  located  near  Cape  Nome. 

Production  platforms  used  in  all  phases  of  this  case  are  not  expected  to 
differ  from  those  considered  in  the  mean  case  of  the  proposed  action. 

Employment  requirements  for  the  production  phase  of  this  case  would  be  ex¬ 
pected  to  remain  constant  at  about  27,500  work  months  per  year. 

4 .  Oilspill  Risk  Analysis: 

a.  Estimated  Quantity  of  Resource:  Considerable  uncertainty 
exists  in  estimating  the  volume  of  oil  that  would  be  discovered  and  produced 
as  a  result  of  an  0CS  lease  sale.  The  estimated  oil  resources  used  for  the 
oilspill  risk  calculations  correspond  to  those  estimates  in  this  environmental 
impact  statement  (Sec.  II.A.).  There  is,  however,  an  important  qualification 
in  the  way  these  estimates  are  used  in  this  document.  The  resource  estimates 
used  in  predicting  the  number  of  spills  expected  over  the  life  of  the  field, 
and  in  the  oilspill  risk  analysis  for  this  environmental  impact  statement,  are 
based  on  the  risked  mean  estimates  which  assumes  the  resource  would  be  dis¬ 
covered.  For  the  proposed  sale  area,  the  likelihood  of  finding  commercial 
quantities  of  oil  is  14  percent.  Obviously,  if  oil  is  not  discovered  (an  86 
percent  probability),  there  would  be  no  oilspill  risks.  The  predicted  number 
of  spills,  and  accordingly,  the  results  of  the  oilspill  risk  analysis,  reflect 
the  expected  oilspill  risk  based  on  the  mean  resource  estimate. 
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6*  Probability  of  Oilspills  Occurring:  The  probability  of 
oilspill  occurrence  is  based  on  the  fundamental  assumption  that  realistic 
estimates  and  future  spill  frequencies  can  be  based  on  past  OCS  experience. 
This  analysis  assumes  that  spills  occur  independently  of  each  other,  and  that 
the  spill  rate  is  dependent  on  the  volume  of  oil  produced  or  transported. 
This  last  assumption--spill  rate  is  a  function  of  the  volume  of  oil  handled-- 
might  be  modified  on  the  basis  of  size,  extent,  frequency,  or  duration  of  the 
handling.  In  the  case  of  tanker  transport,  for  example,  the  number  of  port 
calls  and  the  number  of  tanker  years  have  been  considered  (Stewart,  1976; 
Stewart  and  Kennedy,  1978).  This  analysis  uses  volume  of  oil  handled,  since 
all  other  estimates  must  ultimately  be  derived  from  this  quantity. 

This  analysis  examines  spills  in  two  size  ranges  (where  data  permits):  10,000 
barrels  or  greater,  and  1000  barrels  or  greater  (which  includes  the  first 
category).  To  place  these  sizes  in  a  rough  perspective  to  the  type  of  acci¬ 
dent  usually  involved,  spills  in  the  largest  category  are  usually  associated 
with  catas trophies  such  as  large  blowouts  or  shipwrecks.  Accidents  in  the 
second  category  typically  include  these  and  other  serious  events ,  such  as 
structural  failures  and  collisions.  The  choice  of  which  size  range  to  use 
depends  upon  the  analysis  being  performed.  If,  for  example,  a  particular 
impact  could  occur  only  from  a  massive  oil  slick,  then  only  large  vessels 
should  be  examined. 

Accident  rates  for  platforms  on  the  U.S.  OCS  were  derived  from  USGS  accident 
files  (USGS,  1979),  and  from  USGS  production  records  (USGS,  1980).  For  spills 
of  1000  barrels  or  larger,  a  period  from  1964-1979  was  used.  Between  1964- 
1979,  there  were  4  spills,  10,000  barrels  or  larger,  and  9  spills  (including 
the  4)  1000  barrels  or  larger.  During  this  period,  U.S.  OCS  oil  production 
was  4386  million  barrels. 

USGS  accident  files  are  also  a  major  source  of  data  for  pipeline  accidents. 
As  with  platforms,  the  period  from  1964-1979  was  used  for  spills  of  1000  bar¬ 
rels  or  larger.  USGS  files  (1979)  include  2  spills  over  10,000  barrels  and  7 
spills  (including  the  2)  over  1000  barrels.  Devanney  and  Stewart  (1976) 
report  6  additional  pipeline  spills;  all  except  one  of  1020  barrels  occurred 
in  coastal  channels.  Adding  this  one  spill  to  the  USGS  data  gives  a  total  of 
8  spills,  1000  barrels  or  larger.  Since  nearly  all  of  U.S.  OCS  production  has 
been  transported  to  shore  by  pipelines,  the  same  production  statistics  used 
for  platforms  can  be  applied  to  the  pipeline  accident  rate. 

Tanker  accident  rates  were  derived  from  published  literature.  The  tanker 
accident  rate  for  spills  of  1000  barrels  or  larger,  used  in  recent  oilspill 
risk  analysis  models,  is  from  Stewart  (1976):  178  spills  in  45,941  million 
barrels  transported.  There  is,  unfortunately,  no  detailed  listing  of  these 
spills  in  the  published  literature.  However,  Devanney  and  Stewart  (1974), 
examining  tanker  spills  on  major  trade  routes,  reported  99  spills  greater  than 
42,000  gallons  (1000  barrels),  87  spills  greater  than  100,000  gallons,  and  32 
spills  greater  than  1  million  gallons.  Interpolation  of  this  data  gives  about 
53  spills  greater  than  10,000  barrels  or  about  54  percent  of  the  1000-barrel 
spill  rate.  This  estimate  can  be  partially  confirmed  by  listings  of  spills  in 
oilspill  intelligence  reports  (1978-1979)  where,  out  of  22  spills  of  crude  oil 
from  carriers  reported  from  1978  and  1979,  known  or  estimated  to  be  larger 
than  1000  barrels,  15  or  68  percent  were  larger  than  10,000  barrels.  There- 
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fore,  a  ratio  of  60  percent  of  the  1000-barrel  rate  appears  reasonable,  giving 
an  estimated  spill  rate  for  10,000  barrels  and  larger  spills  of  107  per  45,941 
million  barrels. 


In  summary,  the  spill  rates  used  in  this  document  are: 

Spills  Per  Billion  Barrels 


Platforms 

Pipelines 

Tankers 


Greater  than 
1,000  bbl 

2.05 

1.82 

3.87 


Greater  than 
10,000  bbl 

0.91 

0.46 

2.32 


Spill  frequency  estimates  were  calculated  for  production  and  transportation  of 
oil  from  proposed  sale  57.  Table  IV.A.4.b.-l,  based  on  the  above  spill  rates, 
shows  the  statistically  expected  number  of  spills  that  could  occur  during  the 
expected  production  life  of  the  proposed  lease  area.  The  number  of  spills 
were  calculated  for  both  the  risked  mean  estimates,  which  assumes  only  a 
14  percent  chance  of  finding  commercial  quantities  of  oil,  and  the  unrisked 
mean  estimate,  which  assumes  the  estimated  mean  resource  would  be  found.  For 
spills  greater  than  10,000  barrels,  a  maximum  of  0.94  or  about  one  spill  could 
be  expected,  based  on  the  risked  mean  estimate.  For  spills  of  the  same  magni¬ 
tude,  using  the  unrisked  mean  estimate,  a  maximum  of  1.50  or  about  two  spills 
could  be  expected  over  the  life  of  the  field.  The  numbers  of  oilspills  esti¬ 
mated  for  the  proposed  action  and  Alternative  VI  are  the  same  since  the  oil 
resource  estimate  is  the  same.  It  should  be  noted  that  spills  of  1000  barrels 
or  greater  would  be  expected  to  occur  about  twice  as  frequently  as  the  larger 
spills  of  10,000  barrels  and  greater  (Table  IV. A. 4.b . -1) . 

c.  Oilspill  Trajectories  Simulations:  Oilspill  trajectories 
were  simulated  by  the  Rand  Corporation  in  Santa  Monica,  California,  using 
Rand’s  three-dimensional  model  for  estuaries  and  coastal  seas  (Liu  and  Nelson, 
1977).  Twenty  launch  points  were  selected  as  being  representative  of  platform 
locations,  pipelines,  and  tanker  routes  in  the  proposed  lease  area  (Fig. 
IV.A.4.C.-1).  In  this  analysis,  the  location  of  the  center  of  mass  for  each 
hypothetical  oilspill  was  reported  every  12  hours.  Oilspill  trajectories  were 
simulated  under  three  sets  of  environmental  conditions.  The  first  set,  which 
included  the  months  of  December  to  May,  was  termed  ice-covered  conditions. 
During  this  period,  Norton  Sound  is  covered  by  ice  floes.  For  each  launch 
point,  10  oilspills  were  simulated  under  different  weather  scenarios.  The 
second  set  of  trajectories  was  an  ice-free  condition,  from  June  to  August. 
Because  of  the  variability  of  the  weather  during  this  period,  26  hypothetical 
spills  were  launched  from  each  site.  The  third  set  of  trajectories  were  also 
an  ice-free  condition  from  September  to  December.  During  this  period,  hypo¬ 
thetical  oilspills  were  again  launched  from  each  site.  The  trajectories  for 
these  three  seasonal  conditions  were  calculated  by  Rand  Corporation  and  trans¬ 
mitted  to  the  USGS ,  Reston,  Virginia,  on  compatible  computer  tapes.  These 
trajectories  were  then  applied  to  land  segments  and  targets  provided  by  the 
BLM  to  determine  the  environmental  risk  factors  (Lanfear  and  Samuels,  1981). 

It  should  be  emphasized  that  the  trajectories  simulated  by  the  model  represent 
only  hypothetical  pathways  of  oil  slicks,  and  do  not  involve  any  direct  con- 
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Table  IV.A.4.b.-l 

Oilspill  Probability  Estimates  for  Spills 
Greater  than  1,000  and  10,000  Barrels 
Resulting  from  Proposed  OCS  Lease  Sale  57 


Expected  Approximate  Number 

Probability 

of  Spills  Based  on 

of  One  or  more  Spills 

Mean 

Unrisked 

t  Mean  Estimate1 

Based  on  Risked  Mean  Estimates 

(BBls) 

1,0003 

10,000 

1,000 

10,000 

Proposed  Action  (Onshore  and 

Offshore  Scenarios) 

480 

2.80 

1.50 

0.94 

0.70 

Northern  Deletion  (Onshore  and 

Offshore  Scenarios) 

260 

1.50 

0.82 

0.78 

0.48 

Southern  Deletion  (Onshore  and 

Offshore  Scenarios) 

480 

2.80 

1.50 

0.94 

0.70 

Eastern  Deletion  (Onshore  and 

Offshore  Scenarios) 

90 

0.56 

0.23 

0.43 

0.22 

1  Unrisked  mean  estimate  assumes  the  mean  resource  estimate  would  be  discovered  and  produced. 

2 

Risked  mean  estimate  includes  risk  factor  (14%  probability)  of  finding  the  mean  resource  estimate. 

3 

Also  includes  oilspills  of  10,000  barrels  and  greater. 


Sources:  Alaska  OCS  Office  and  USGS  Oilspill  Risk  Analysis  (1981). 


Figure  IV.A.4.C.-1 


Map  showing  the  launch  points  which  represent  platform  location,  pipelines  and  tanker  routes;  polygons  represent  proposed  lease  tracts. 


sideration  of  cleanup,  dispersion,  or  weathering  processes  which  could  deter¬ 
mine  the  quantity  or  quality  of  oil  that  might  eventually  come  in  contact  with 
targets.  An  implicit  analysis  of  weathering  and  decay  can  be  considered  by 
knowing  the  age  of  simulated  oilspills  when  they  contact  targets.  For  this 
analysis,  three  time  periods  were  selected:  3  days— to  represent  diminished 
toxicity  of  the  spill,  10  days— to  allow  for  the  deployment  of  cleanup  equip¬ 
ment,  and  30  days— to  represent  the  difficulty  of  tracking  or  locating  spills 
after  this  time. 


Results  of  the  trajectory  simulations  are  presented  in  terms  of  conditional 
and  final  probabilities.  The  probability  of  an  oilspill  contacting  either 
land  segments  or  targets  from  the  given  launch  points  (Fig.  IV.A.4.C.-1)  are 
termed  conditional  probabilities.  These  probabilities  do  not  include  the 
likelihood  of  a  spill  occurring  or,  in  other  words,  do  not  include  the  ex¬ 
pected  spill  rate.  They  assume  only  that  a  spill  has  occurred  from  the  re¬ 
spective  launch  points,  and  represent  the  percentage  chance  of  contacting 
specific  land  segments  and  targets  (Appendix  J,  Tables  1-6).  These  probabili¬ 
ties  are  useful  in  identifying  those  areas  that  pose  the  highest  risk  to 
specific  targets  and  land  segments. 


The  conditional  probabilities  were  combined  in  the  analysis  with  the  expected 
spill  rates  based  on  the  unrisked  mean  resource  estimates  to  yield  the  overall 
probabilities.  The  overall  probabilities  for  the  proposed  sale  and  each 
alternative  are  shown  for  biological  targets  in  Appendix  J,  Tables  7  to  14, 
and  for  land  segment  targets  in  Appendix  J,  Tables  15  to  22. 


The  overall  probabilities  that  a  spill  would  occur  and  contact  land  for  the 
proposal  and  each  of  the  alternatives  are  shown  in  Table  IV.A.4.C.-1.  When 
considering  the  onshore  and  offshore  transportation  scenarios,  the  overall 
probabilities  did  not  differ  more  than  5  percent.  The  probability  of  land 
segments  being  contacted  within  a  3-day  transport  time  for  onshore  and  off¬ 
shore  scenarios  for  the  proposal  and  each  alternative  is  very  low  (less  than  3 
percent).  For  spills  of  1000  barrels  and  larger,  the  percent  of  land  segments 
contacted  after  10-day  transport  simulations  for  the  proposal  would  be  about 
27  percent.  Alternative  IV  (northern  deletion)  would  pose  a  15  percent  chance 
of  an  oilspill  contacting  land  segments  or  a  44  percent  reduction  in  the 
potential  impacts  of  the  proposal.  Alternative  V  (eastern  deletion)  would 
pose  a  57  percent  chance  of  oilspills  contacting  land  segments,  or  reduce  the 
potential  impacts  of  the  proposal  about  84  percent. 


A  relative  risk  scale  using  the  overall  probabilities  was  applied  to  further 
evaluate  the  proposal  and  each  alternative.  Land  segments  which  had  a  greater 
than  20  percent  chance  of  being  contacted  by  an  oilspill  were  ranked  as  high 
potential  risk  areas.  Land  segments  which  had  an  11  to  20  percent  probability 
of  contact  were  designated  as  moderate  potential  risk  areas.  Those  areas  with 
less  than  11  percent  probability  of  contact  were  designated  areas  of  low 
potential  risk.  These  orders  of  potential  risks,  used  previously  in  the  EIS 
or  proposed  OCS  sale  60,  are  somewhat  arbitrarily  selected  to  provide  a 
reasonable  basis  on  which  impacts  from  oilspills  can  be  analyzed. 


or  the  proposal  and  each  alternative,  none  of  the  land  segments  within  Norton 
ound  exceeded  a  low  potential  risk.  The  major  potential  impact  zones  are  the 
northern,  coastal  regions  of  Norton  Sound  along  land  segments  19,  21,  22,  and 
23  (Fig.  IV.A.4.C.-2) .  This  is  due  primarily  to  the  proximity  of  the  trans¬ 
portation  routes  with  respect  to  the  developmental  scenarios. 
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Proposal 

Onshore 

2 

Proposal 

Offshore 

Alternative  IV 

(Northern) 

Onshore 

Alternative  IV 

(Northern) 

Offshore 

Alternative  V 

(Eastern) 

Onshore 

Alternative  V 

(Eastern) 

Offshore 


Alternative  VI 

(Southern)2 

Onshore 


Alternative  VI 

(Southern)2 

Offshore 


Table  IV.A.4.C.-1 

Overall  Probabilities  (%  Chance)  of  an  Oilspill 
Contacting  Land  within  3, 10,  and  30  Days 
Over  the  25-Year  Oil  Production  Life  of  the  Field 


3  Days 

1,000  BBls  10,000  BBls 


10  Days 

1,000  BBls  10,000  BBls 


N 


N 


N 


N 


27 


12 


N 


N 


22 


N 


15 


N 


N 


12 


27 


12 


N 


N 


22 


30  Days 


1,000  BBls 

51 

53 

32 

34 

11 

12 

51 

53 


10,000  BBls 

26 

27 

15 

16 

5 

5 

26 

27 


N=Less  than  0.5  percent. 

1  Based  on  unrisked  estimate  which  assumes  the  mean  resource  estimates  for  the  proposed  action  and  each  alternative 
will  be  discovered  and  produced. 

2  The  number  of  spills  estimated  for  the  proposed  action  and  Alternative  VI  (southern  deletion)  are  the  same  since  the  resource 
estimate  is  the  same. 

Sources:  Alaska  OCS  Office  and  USGS  Oilspill  Risk  Analysis  (1981). 


Figure  IV.A.4.C.-2 


Alternative  IV  (northern  deletion)  does  not  significantly  reduce  potential 
impacts  to  the  coastal  segments  within  Norton  Sound  from  those  presented  by 
the  proposed  action  (Fig.  IV. A. 4 . c . -3) .  This  alternative  would  reduce  land 
segments  18  and  5  from  a  low  to  no  potential  risk.  However,  the  eastern  coast 
of  St.  Lawrence  Island  (segment  30)  would  be  reduced  from  a  high  to  a  moderate 
potential  risk. 

Alternative  V  (eastern  deletion)  would  reduce  potential  risks  to  primarily  the 
northern  coast  of  Norton  Sound,  St.  Lawrence  Island,  and  to  some  extent,  the 
Yukon  Delta  and  Stuart  Island  (Fig.  IV. A. 4 . c . -4) .  Along  the  northern  coastal 
region,  land  segments  18,  19,  and  21  would  be  reduced  from  a  low  risk  poten¬ 
tial  to  no  potential  risk.  The  eastern  coast  of  St.  Lawrence  Island  (seg¬ 
ment  30)  would  be  reduced  from  a  high  to  a  low  potential  risk.  Land  segments 
3  and  5,  comprising  part  of  the  Yukon  Delta  and  Stuart  Island  (segment  9), 
would  be  reduced  from  low  to  no  potential  risk.  Some  additional  reductions  in 
potential  risks  would  be  expected  along  the  eastern  coastal  regions;  however, 
this  is  primarily  of  a  very  low  potential  risk  even  with  the  proposed  action. 

Alternative  VI  (southern  deletion),  presents  the  same  potential  risks  as  the 
proposed  action  (Fig.  IV. A. 4. c . -2) ,  since  the  resource  estimates  are  the  same. 
However,  if  oil  were  discovered  in  the  southernmost  blocks,  the  greatest 
potential  risk  would  be  to  the  Yukon  Delta  region. 

In  summary,  the  proposal  represents  only  a  low  potential  risk  to  Norton  Sound, 
but  relatively  high  potential  risk  to  the  eastern  coast  of  St.  Lawrence 
Island.  Alternative  IV  (northern  deletion)  and  Alternative  V  (eastern  dele¬ 
tion)  reduce  the  risk  somewhat  to  Norton  Sound,  but  move  significantly  to  St. 
Lawrence  Island.  Since  these  deletion  alternatives  represent  46  percent 
(Alternative  IV)  and  81  percent  (Alternative  V)  reductions  in  the  potential 
resource,  respectively,  it  would  be  appropriate  to  have  a  comprehensive  con¬ 
tingency  plan  for  St.  Lawrence  Island  which  would  significantly  reduce  poten¬ 
tial  risk  of  the  proposed  action.  Also,  in  keeping  with  USGS  resource  esti¬ 
mates,  this  analysis  has  assumed  no  oil  resource  potential  within  the  southern 
blocks  of  the  proposal  (southern  deletion).  If  commercial  quantities  of  oil 
are  located  in  the  southern  deletion  blocks,  it  would  pose  significant  poten¬ 
tial  impacts  to  the  Yukon  Delta.  Therefore,  this  alternative  significantly 
reduces  the  potential  for  oil-related  impacts  to  the  Yukon  Delta  region. 

5.  Oilspill  Contingency  Measures:  The  basic  philosophy  of  the  oil 
and  gas  industry  in  dealing  with  oilspills  is  to  prevent  them  before  they 
happen.  Considerable  attention  is  given  to  preventive  measures  such  as  better 
technology  and  better  training.  However,  as  with  many  systems,  there  is  a 
chance  of  human  error  or  equipment  failure.  Therefore,  it  is  necessary  to 
give  consideration  to  secondary  measures  that  would  be  taken  if  an  oilspill 
did  occur. 

At  the  request  of  the  Alaska  OCS  Office,  a  task  force  of  industry  personnel 
from  the  Alaska  Oil  and  Gas  Association  (AOGA)  and  the  Alaska  Beaufort  Sea 
Oilspill  Response  Body  (ABSORB)  prepared  a  document  which  describes  several 
possible  worst  case  oilspill  scenarios  for  the  Norton  Sound  proposed  OCS  sale 
area  (refer  to  Appendix  K) . 

Each  scenario  includes  a  description  of  a  spill,  the  spill  movement  and  be¬ 
havior,  as  well  as  industry’s  response  to  the  spill.  In  addition,  each  scen- 
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ario  takes  into  consideration  the  time  and  duration  of  the  spill,  the  amount 
of  discharge,  the  areal  extent,  weather  conditions,  and  the  state-of-the-art 
for  containment  and  cleanup  technology. 

One  scenario  deals  with  a  high  volume  short-term  blowout  that  is  sprayed  into 
the  atmosphere  and  onto  the  water  surface  during  the  late,  open  water  season. 
It  discusses  open  water  containment  and  recovery  techniques  during  average 
weather  conditions  and  shoreline  cleanup  procedures  for  possible  impacted 
shoreline  areas  of  the  Yukon  Delta  during  storm  conditions. 

The  other  scenario  is  a  production  phase  situation  where  a  large  volume  of  oil 
is  spilled  under  the  ice  from  a  ruptured  submarine  pipeline.  The  proposed 
response  techniques  discussed  are  stated  to  be  the  result  of  current  research 
and  field  tests  being  conducted  by  industry. 

Other  scenarios  and  methods  of  containment  and  cleanup  could  be  applied  to  the 
different  situations  that  could  develop.  These  main  scenarios  give  us  an  idea 
how  industry  would  approach  the  oilspill  contingency  plan  that  is  required 
before  any  exploration  plan  is  approved.  Such  a  plan  would  have  to  take  into 
consideration  a  larger  number  of  scenarios,  possible  alternatives  to  the 
methods  of  containment  and  cleanup  discussed  in  this  document  and  any  improve¬ 
ments  in  containment  and  cleanup  techniques  that  could  develop  before  the  plan 
is  submitted. 

6.  Oilspill  Response:  Federal  response  capabilities  and  responsi¬ 
bilities  in  the  event  of  an  oil  pollution  incident  are  prescribed  by  the 
National  Oil  and  Hazardous  Substances  Pollution  Contingency  Plan,  published 
March  19,  1980,  by  the  Council  on  Environmental  Quality.  Since  Federal  con¬ 
tingency  planning  in  Alaska  has  been  done  in  accordance  with  earlier  National 
Plans,  information  used  here  from  Alaska  regional  planning  documents  is  sub¬ 
ject  to  revision,  which  is  presently  underway.  Wherever  possible,  changes 
expected  to  be  made  in  regional  contingency  plans  to  reflect  the  new  National 
Plan  will  be  cited. 

The  National  Plan  provides  the  framework  for  a  geographically  integrated 
Federal  response  capability,  and  encourages  the  participation  of  state  and 
local  governments  in  coordinated  preparedness  and  action.  The  National  Re¬ 
sponse  Team  serves  as  the  model  for  regional  response  organizations,  makes 
special  forces  and  equipment  available  to  regional  organizations,  and  serves 
in  an  oversight  capacity  to  evaluate  and  recommend  improvements  for  response 
capabilities  nationally. 

In  Alaska,  the  entire  coastal  area  is  a  geographic  zone  of  responsibility 
covered  by  the  Alaska  Coastal  Region  Multi-Agency  Oil  and  Hazardous  Substances 
Pollution  Contingency  Plan.  The  plan  specifies  responsibilities  among  Federal 
and  state  government  agencies,  and  designates  the  primary  responsibility  for 
effecting  a  coordinated  response  to  pollution  incidents  in  the  marine  environ¬ 
ment  with  the  United  States  Coast  Guard.  In  Alaska,  as  elsewhere  in  the 
nation,  primary  responsibilities  for  coastal  and  inland  waters  are  divided 
between  the  Coast  Guard  and  the  Environmental  Protection  Agency  (EPA) ,  with 
the  EPA  assuming  primary  responsibility  in  those  geographic  areas  upstream  of 
tidal  influence. 
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The  Alaska  Coastal  Region  Plan  specifies  governmental  response  to  a  pollution 
incident  as  primarily  a  function  of  the  Regional  Response  Team  (RRT),  the  On 
Scene  Coordinator  and  the  Scientific  Support  Coordinator.  The  RRT  is  composed 
of  Federal  and  state  agency  representatives  and  is  chaired  jointly  by  the 
Coast  Guard  and  EPA.  The  RRT  is  responsible  for  planning  and  preparedness 
actions  prior  to  a  pollution  discharge  and  for  coordination  and  advice  during 
a  pollution  emergency.  In  addition  to  the  Coast  Guard,  members  of  the  Alaska 
Coastal  RRT  are  designated  representatives  from  the  State  of  Alaska,  the  EPA, 
the  Federal  Emergency  Management  Agency,  and  the  following  Federal  depart¬ 
ments:  Agriculture,  Commerce,  Defense,  Energy,  Health  and  Human  Services, 
Interior,  Justice,  Labor,  and  State.  Representatives  of  local  governments  may 
be  designated  to  participate  in  the  activities  of  the  RRT.  And,  as  at  the 
national  level,  the  Coast  Guard  additionally  maintains  and  operates  the  Re¬ 
gional  Response  Center,  which  in  Alaska,  is  located  at  the  District  Head¬ 
quarters  in  Juneau. 

Alaska  coastal  waters  are  divided  into  geographic  zones  of  responsibility  for 
which  an  On  Scene  Coordinator  (OSC)  is  predesignated  by  the  Coast  Guard.  The 
designated  OSC  for  the  lease  sale  area  is  the  Commanding  Officer,  Marine 
Safety  Office,  Anchorage.  The  function  of  the  OSC  is  to  develop  and  maintain 
a  Federal  local  contingency  plan  for  Federal  response  in  the  area  of  the  OSC's 
responsibility;  and,  at  the  scene  of  a  discharge,  to  serve  as  the  single  point 
of  contact  for  advising  the  spiller  on  cleanup  measures  or,  if  necessary,  to 
coordinate  and  direct  the  Federal  response  and  expedite  pollutant  removal 
efforts.  The  OSC  provides  information  to  and  receives  advice  from  the  RRT 
during  a  spill  emergency.  The  Scientific  Support  Coordinator  (SSC),  provided 
by  the  National  Oceanic  and  Atmospheric  Administration  (NOAA)  of  the  Depart¬ 
ment  of  Commerce,  is  on  the  staff  of  the  OSC  at  the  scene  of  a  spill  to  pro¬ 
vide  scientific  advice  and  mediate  advice  from  the  scientific  community  on  the 
scene . 

The  following  is  available  to  assist  the  RRT,  OSC,  and  SSC  in  performing  their 
duties:  national  special  forces  on  call  such  as  the  Pacific  Strike  Team  of 
the  Coast  Guard  and  the  Environmental  Response  Team  established  by  the  EPA;  a 
computerized  national  inventory  of  pollution  response  and  support  equipment 
for  locating  specialized  equipment  tailored  to  the  characteristics  of  the 
spill;  memoranda  of  agreement  and  interagency  agreements  to  explicitly  define 
areas  of  responsibility  in  cases  where  ambiguity  may  exist;  and,  specialized 
functional  groups  within  the  RRT  to  provide  expertise  and  leadership  in  areas 
such  as  public  information,  pollution  control  techniques,  damage  assessment, 
and  protection  of  living  marine  resources. 

a .  Petroleum  Industry  Oilspill  Response  Organization:  An 
oilspill  response  organization  is  expected  to  be  organized  by  the  petroleum 
industry  prior  to  exploration  in  the  proposed  lease  sale  area,  as  has  been  the 
case  elsewhere  in  Alaska.  The  existing  petroleum  industry  response  organiza¬ 
tions  include  the  Cook  Inlet  Response  Organization,  the  Gulf  of  Alaska  Cleanup 
Organization,  and  the  Alaska  Beaufort  Sea  Oilspill  Response  Body.  These 
response  organizations  are  made  up  of  a  number  of  petroleum  industry  companies 
and  operate  through  voluntary  private  industry  agreement  to  jointly  acquire 
oilspill  containment  and  cleanup  equipment,  train  personnel  in  its  deployment 
and  use,  and  provide  a  pooled  capability  of  response  greater  than  any  indi¬ 
vidual  company  could  provide. 
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b.  Petroleum  Industry  Oilspill  Contingency  Planning:  The 
petroleum  industry  oilspill  response  organization  in  the  proposed  lease  sale 
area  can  be  expected  to  produce  and  continue  to  maintain  an  oilspill  contin¬ 
gency  plan,  which  is  a  compilation  of  information  needed  by  on-site  response 
personnel.  Such  information  generally  includes  inventories  and  operating 
characteristics  of  equipment  resources;  lists  of  supplies  and  distributors  of 
containment  and  cleanup  services  and  supplies;  procedures  for  containment, 
cleanup,  and  disposal;  the  names  and  telephone  numbers  of  specific  individuals 
in  key  government  and  business  organizations;  and,  organizational  policy  and 
operating  agreements  with  other  firms. 

Additionally,  the  industry  response  organization  in  the  proposed  sale  area  is 
expected  to  belong  to  the  Alaska  Cooperative  Oilspill  Response  Planning  Com¬ 
mittee  (ACORP),  an  informal  organization  formed  in  1977  that  includes  the 
Alaska  Department  of  Environmental  Conservation,  the  United  States  Coast 
Guard,  and  the  petroleum  industry  in  Alaska.  The  ACORP  Pollution  Response 
Plan  is  intended  to  provide  the  means  to  coordinate  Federal,  state,  and  petro¬ 
leum  industry  resources  in  response  to  a  significant  oil  pollution  incident  in 
coastal  waters  of  Alaska.  The  plan  provides  for  the  sharing  of  resources, 
including  equipment  and  technical  expertise,  among  public  and  private  spill 
response  organizations,  and  specifies  procedural  and  fiscal  terms  and  condi¬ 
tions  for  such  sharing.  Besides  facilitating  cooperative  oilspill  response, 
the  plan  allows  the  responsible  party  in  a  spill  incident  to  gain  access  to 
state,  Federal,  and  industry  oilspill  and  logistics  equipment,  technology,  and 
personnel . 


c*  Oilspill  Preparedness  by  PCS  Lessees:  The  revised  outer 
continental  shelf  orders  governing  oil  and  gas  lease  operations  (Federal 
Register ,  December  21,  1979)  specify  requirements  of  OCS  lessees  for  oilspill 
preparedness.  OCS  Order  No.  2  (drilling  operations)  requires  the  lessee  to 
submit  with  the  Exploration  Plan  or  Development  and  Production  Plan  to  the 
Deputy  Conservation  Manager  (DCM) ,  USGS,  evidence  of  the  fitness  of  the  dril¬ 
ling  unit  to  perform  the  planned  drilling  operation.  Such  evidence  must  also 
include  information  on  pollution  prevention  equipment  associated  with  the 
drilling  operation.  Based  on  past  experience,  minimum  equipment  and  supplies 
for  initial  containment  are  based  at  the  drilling  site,  usually  including  an 
inflatable  containment  boom,  a  mechanical  oil  skimming  device,  a  storage 
container  for  cleaned  up  oil,  sorbent  pads,  surface  collecting  and  dispersant 
chemicals  as  well  as  chemical  applicators.  Generally,  the  operational  capa¬ 
bilities  of  the  containment  booms  found  on  board  (based  on  manufacture  type) , 
function  in  waves  up  to  5  to  6  feet  and  in  winds  of  up  to  20  to  25  knots.  Oil 
skimming  equipment  of  the  type  generally  on  board  operates  in  waves  up  to  2  to 

3  feet  in  height,  whereas  sorbent  booms  and  pads  are  used  only  with  contained 
spills . 

OCS  Order  No.  7  prescribes  measures  required  of  each  lessee  for  pollution 
prevention  and  control.  Included  are  requirements  for  inspections  and  re¬ 
ports,  pollution  control  equipment  and  materials,  oilspill  contingency  plans, 
as  well  as  annual  drills  and  training  of  personnel.  Oilspill  contingency 
plans  are  required  of  each  lessee,  submitted  for  approval  to  the  DCM  with,  or 
prior  to,  an  Exploration  Plan  or  a  Development  and  Production  Plan.  Required 
m  the  contingency  plans  are  information  on  response  equipment  and  deployment 
times,  response  capability  for  varying  spill  severity,  the  means  for  identi¬ 
fying  and  protecting  areas  of  special  biological  sensitivity,  procedures  for 
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notifying  key  personnel,  and  provisions  for  response  action  at  the  scene  of  a 
spill.  Pollution  control  equipment  and  materials  are  required  to  be  main¬ 
tained  by,  or  available  to,  each  lessee  at  an  offshore  location,  or  at  a 
location  approved  by  the  DCM.  Availability  of  such  equipment  and  materials  is 
required  prior  to  the  commencement  of  drilling  and  production  operations.  For 
example,  in  the  case  of  OCS  sale  39,  exploratory  drilling  off  Yakutat,  pollu¬ 
tion  control  equipment  and  materials  were  located  in  Yakutat  and  Seward,  as 
well  as  the  drilling  vessel  itself. 

d.  Cleanup  Policies  and  Techniques:  According  to  the  Alaska 
Coastal  Region  Plan,  the  primary  consideration  in  any  spill  response  is  the 
protection  of  life  and  property,  followed  by  protection  of  the  natural  envi¬ 
ronment.  Endangered  and  threatened  species  identified  by  Federal  law  are  also 
specifically  addressed  in  the  new  National  Plan.  Where  total  removal  of  the 
pollutant  from  the  environment  is  not  possible,  action  to  protect  critical 
areas  and  remove  pollutants  therefrom  takes  priority. 

Mechanical  methods  and  sorbents  are  preferred  in  Alaskan  waters  for  control  of 
the  source  of  discharge  as  well  as  the  containment  and  removal  of  the  pollu¬ 
tant.  The  use  of  chemical  agents  is  governed  by  the  National  Plan  and  the 
circumstances  of  the  spill.  Generally,  approval  for  use  of  chemical  agents 
must  be  obtained  from  the  senior  EPA  representative  on  scene  at  the  spill  on  a 
case-by-case  basis,  after  consultation  with  other  appropriate  state  and 
Federal  representatives.  Exceptions  to  this  general  rule  are  for  the  use  of 
surface  collecting  agents  in  accordance  with  the  National  Plan  listing  of 
approved  chemicals  where  the  use  of  chemicals  would  reduce  the  immediate 
hazards  to  human  life  due  to  explosion  and  fire. 

e.  Oilspill  Incident  Response:  The  Federal  Water  Pollution 

Control  Act  requires  that  all  harmful  discharges  of  oil  and  all  discharges  of 
hazardous  substances  into  the  navigable  waters  of  the  United  States  must  be 
reported  immediately  to  the  appropriate  Federal  authority.  The  designated 
authority  in  Alaskan  coastal  waters  is  the  United  States  Coast  Guard.  The 
Coast  Guard  can  be  contacted  as  follows: 

(1)  Calling  the  toll  free  number  ZENITH  5555. 

(2)  Calling  the  designated  OSC  for  the  area  in  question.  In  the  case  of 
the  proposed  lease  sale  area,  the  OSC  is  Captain  R.  H.  Spoltman, 
907-271-5137. 

(3)  Calling  any  Coast  Guard  unit  in  the  vicinity  of  the  incident. 

(4)  Calling  the  Commander,  17th  Coast  Guard  District  in  Juneau, 
907-586-7195. 

The  OSC  has  the  responsibility  to  respond  to  all  reports  of  spill  incidents. 
Oilspills  in  coastal  waters  are  classified  according  to  the  National  Contin¬ 
gency  Plan  by  the  amount  or  potential  amount  of  discharge,  as  follows: 

Minor  discharge:  less  than  10,000  gallons. 

Medium  discharge:  10,000  to  100,000  gallons. 

Major  discharge:  more  than  100,000  gallons. 

The  report  of  the  existence  or  potential  of  a  major  spill,  even  an  unconfirmed 
report,  requires  the  OSC  to  immediately  notify  the  National  and  Regional 
Response  Centers.  A  minor  spill  normally  will  not  require  the  OSC  to  alert 
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the  full  membership  of  the  RRT,  but  the  decision  to  do  so  is  based  on  the 
judgment  of  the  OSC  after  investigating  the  spill  report.  Alerting  the  mem¬ 
bership  of  the  RRT  usually  is  carried  out  by  telephone  conference  call  and 
normally  is  cause  for  activating  the  full  or  partial  membership  of  the  team  to 
the  scene  of  discharge. 

Federal  policy  strongly  encourages  those  responsible  for  a  spill  to  take 
appropriate  abatement  and  cleanup  actions  voluntarily.  When  the  responsible 
spiller  takes  appropriate  actions,  the  OSC  will  observe  and  monitor  progress 
and  provide  advice  and  counsel  to  the  spiller.  Federal  cleanup  activities  are 
instituted  when  the  spiller  is  unknown,  or  in  the  judgment  of  the  OSC,  the 
spiller  does  not  act  promptly,  does  not  initiate  appropriate  cleanup  action, 
or  is  unable  to  take  adequate  cleanup  measures. 

If  an  alleged  spiller  can  be  identified  and  cleanup  is  required,  the  OSC  must 
immediately  notify  the  owner,  operator,  or  appropriate  responsible  party,  in 
writing,  of  Federal  interest,  liability  for  cleanup,  and  other  aspects  of  the 
Federal  Water  Pollution  Control  Act  or  National  Contingency  Plan,  as  appro¬ 
priate.  If  the  alleged  spiller  fails  to  initiate  cleanup  activities,  or 
initiates  improper  or  inadequate  cleanup  actions,  the  OSC  must  advise  the 
spiHer  in  writing  that  his  actions  are  considered  inadequate  and  that  he  is 
liable  for  cleanup  costs  incurred  in  the  event  of  a  Federal  cleanup.  Such 
notice  failing,  the  spill  incident  becomes  a  Federal  responsibility. 

7.  Constraints  on  PCS  Oil  and  Gas  Activities:  Section  III.A.l. 
(Environmental  Geology  and  Ice  Hazards)  described  potential  hazards  to  OCS 
facilities  without  mitigation.  Design  engineering  for  OCS  facilities,  and 
the  environmental  protection  provided  by  Federal,  state,  and  local  laws  and 
regulations,  would  provide  such  mitigation.  In  particular,  the  OCS  Lands  Act, 
as  amended,  BLM's  oil  and  gas  lease  stipulations,  the  OCS  Operating  Orders  of 
the  USGS,  U.S.  Coast  Guard  Regulations,  EPA's  discharge  and  pollution  regula¬ 
tions,  the  Fisherman's  Compensation  Fund,  and  other  Federal  regulations, 
provide  a  considerable  degree  of  environmental  protection  by  controlling  OCS 
operations.  A  description  of  Federal  regulations  appropriate  to  the  OCS  is 
provided  in  Alaska  OCS  Technical  Paper  No.  4,  Legal  Mandates  and  Federal 
Regulatory  Responsibilities.  In  addition,  the  oil  and  gas  industry  polices 
itself  by  adherence  to  design  and  operational  guidelines  for  oil  and  gas 
activities  as  set  forth  by  the  American  Petroleum  Institute. 

Table  III.A.l.-l  (Sec.  III.A.l.)  indicates  the  degree  of  potential  hazards  in 
terms  of  time  in  which  technology  would  be  available  to  mitigate  hazards,  by 
engineering  design,  construction,  and  compliance  with  Federal,  state,  and 
local  regulations.  The  table  also  shows  the  extent  to  which  additional  data 
would  be  required  to  permit  the  orderly  design  and  construction  of  OCS 
facilities . 

A  detailed  explanation  of  the  table  can  be  found  in  the  draft  report  of  the 
OCSEAP  Norton  Sound  Synthesis  Meeting  (Appendix  D) .  The  report  describes  the 
hazards  listed  in  the  matrix,  the  impact  on  the  various  facilities  and  activi¬ 
ties,  and  attempts  to  assess  the  status  of  technologies  available  to  cope  with 
the  respective  hazards.  The  final  report  for  the  synthesis  meeting  is  in 
press  and  will  be  released  by  the  Alaska  field  office  of  NOAA/OCSEAP  in  1981 
under  the  name  of  George  Keller.  Examination  of  Table  III.A.l.-l  will  show 
that  the  constraint  of  ice  forces  on  the  engineering  design  of  an  offshore 
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loading  terminal  in  Norton  Sound  is  the  only  category  for  which  technology 
would  not  be  specifically  available  in  the  first  5  years,  or  approximately  at 
the  time  of  the  proposed  lease  sale.  For  the  remainder  of  physical  con¬ 
straints  discussed  in  this  section,  technology  would  be  available  in  the  first 
5  years,  or  at  the  time  of  the  proposed  sale.  The  following  is  a  list  of  the 
constraint-facility  combinations  for  which  technology  would  be  available  in 
the  first  5  years,  or  at  the  time  of  the  proposed  sale. 

a-  Ice  Forces:  A  moderate  hazard  for  gravity  platforms  does 
6xist.  Design  criteria  would  have  to  take  into  consideration  ice  thickness, 
flow  velocity,  and  ridge  keel  strength.  Also,  ice  thickness  and  flow  velocity 
would  place  a  moderate  to  high  hazard  impact  on  tankers. 

b.  Faults :  At  this  time,  little  is  known  about  the  numerous 
faults  that  transect  Norton  Sound.  Many  have  resulted  in  scarps  exposed  on 
the  present  sea  floor  indicating  to  some  degree  that  faulting  is  relatively 
recent.  For  this  reason,  faulting  is  considered  a  high  hazard  to  any  sea 
floor  mounted  installation,  such  as  a  pipeline,  that  might  be  placed  over  an 
active  fault. 


c*  Thermogenic  Gas:  A  zone  of  highly  charged  gas  sediments 
have  been  identified  in  a  zone  over  9  kilometers  in  diameter  south  of  Nome. 
These  sediments  are  located  at  depths  greater  than  those  affected  by  biogenic 
gas  and  also  possess  much  greater  pressures.  For  this  reason,  they  are  con¬ 
sidered  a  very  high  hazard  to  any  drilling  program.  Penetration  into  such  a 
zone  could  result  in  a  blowout  and  explosion.  However,  thermogenic  gas  charg¬ 
ing  is  a  localized  problem  that  can  be  avoided  when  its  presence  is  defined. 

d-  Current  Scour:  Nelson  (1980)  has  shown  that  storm-related 
current  scours  can  occur  up  to  2  meters  in  depth.  A  single  storm  surge  can 
scour  up  to  half  a  meter  of  sediments.  Since  this  type  of  action  generally 
occurs  around  and  from  beneath  objects,  it  was  considered  by  participants  of 
the  Norton  Sound  Synthesis  Meeting  to  be  a  potentially  high  hazard  to  pipe¬ 
lines  . 


e.  Biogenic  Gas:  These  sediments  display  a  lower  shear 
strength  than  deposits  without  gas.  Therefore,  they  present  potential  foun¬ 
dation  problems  for  many  offshore  facilities.  Due  to  the  stress  induced  by 
unequal  bearing  strength  of  gas-charged  and  normal  sediments,  the  hazard  level 
is  high  for  gravity  platforms  and  sea  terminals,  and  moderate  for  jack-up 
rigs  >  gravel  islands,  and  pipelines.  In  addition,  blowouts  of  gas  from  shal¬ 
low  depths  are  documented,  and  any  drilling  program  should  take  this  hazard 
into  consideration. 

f*  Liquefaction:  Due  to  a  loss  of  sediment  cohesion  by  a 
variety  of  causes,  a  liquefying  of  material  could  occcur  down  to  depths  of 
10  meters  below  the  sea  floor.  Such  a  loss  of  strength  creates  a  moderate 
hazard  to  bottom -mounted  facilities  such  as  gravity  platforms  and  offshore 
terminals.  In  the  case  of  pipelines,  this  loss  of  support  would  be  rated  as  a 
high  hazard. 

In  view  of  the  lead  time  required  prior  to  the  actual  production  and  transpor¬ 
tation  of  oil  and  gas  (about  6-8  years),  the  technology  required  to  cope  with 
the  above  physical  constraints  would  probably  be  available  in  advance  of  the 
construction  and  installation  of  facilities  such  as  production  platforms, 
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onshore  facilities,  and  pipelines,  which  would  be  about  4  to  8  years  ahead  of 
potential  production  and  transportation.  This  is  especially  noteworthy  in 
view  of  Federal  requirements  for  developmental,  pipeline,  and  onshore  terminal 
environmental  impact  statements,  in  addition  to  the  Federal,  state,  and  local 
governmental  agency  reviews  and  permits  required  prior  to  any  actual  construc¬ 
tion  activities  or  the  production  of  oil  and  gas.  By  the  time  production  and 
transportation  facilities  would  be  required,  both  the  technology  and  the 
information  needed  for  site-specific  design  would  be  available  in  compliance 
with  all  Federal,  state,  and  local  regulations.  In  addition,  environmental 
information,  especially  from  BLM's  environmental  studies  program,  would  be 
accumulating  and  available. 

In  view  of  the  long  lead  time  required  to  develop  site-specific  OCS  construc¬ 
tion,  production,  and  transportation  facilities,  none  of  the  physical  con¬ 
straints  for  which  technology  is  not  now  available  would  remain  as  a  con¬ 
straint  in  5  to  10  years. 

However,  at  the  time  of  the  proposed  Norton  Sound  lease  sale,  it  is  still 
unlikely  that  offshore  loading  terminal  technology  would  have  been  designed, 
engineered,  tested,  and  made  operational  in  order  to  function  without  risk  due 
to  the  presence  of  ice  forces  in  Norton  Sound.  In  this  context,  offshore 
loading  would  probably  not  occur  from  an  artificial  island. 

Conclusion:  The  effects  of  sea  ice  on  an  offshore  loading  terminal  (not  an 
artificial  sediment  island)  is  the  only  physical  constraint  on  offshore  OCS 
facilities  for  which  proven  technology  would  not  be  available  at  the  time  of 
the  proposed  Norton  Sound  lease  sale. 

By  the  time  the  post-sale  exploration  phase  would  be  completed,  and  any  oil 
and  gas  discoveries  made  and  confirmed,  both  the  engineering  design  and  envi¬ 
ronmental  information  necessary  for  site-specific  design  of  an  offshore  load¬ 
ing  terminal  would  be  available,  should  a  particular  lessee  pursue  that 
approach. 

Effect  of  Mitigating  Measures:  By  the  time  industry  would  be  ready  for  a 
production  and  transportation  phase  of  OCS  activities  to  begin,  there  would  be 
no  physical  constraint  on  offshore  OCS  facilities  in  Norton  Sound,  which  could 
not  be  mitigated  by  site-specific  engineering  design  in  compliance  with  the 
appropriate  Federal  environmental  regulations,  as  well  as  Federal,  state,  and 
local  permits  and  leases. 

Cumulative  Effects:  If  the  physical  constraints  can  be  coped  with  in  the 
manner  that  Table  III.A.l.-l  implies  and  appropriate  technology  constructed, 
installed,  and  operated  in  compliance  with  appropriate  Federal,  state,  and 
local  regulations  for  the  first  sale  area  in  Norton  Sound,  then  there  are  no 
other  physical  constraints  which  could  create  any  cumulative  constraints  for 
subsequent  oil  and  gas  sales  and  offshore  activities  in  Norton  Sound.  In 
fact,  subsequent  sales  and  development  would  have  all  the  additional  benefit 
of  cumulative  knowledge,  experience,  technology,  and  environmental  information 
collected  throughout  the  developmental  process  from  the  first  sale. 

Unavoidable  Adverse  Effects:  There  would  be  no  unavoidable  adverse  effects  of 
physical  constraints  on  OCS  offshore  activities  and  facilities,  based  on  the 
fact  that  the  design,  environmental  information,  and  technology  to  work  with 
the  physical  constraints  described  in  Section  III.A.l.  would  be  available  and 
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in  compliance  with  appropriate  Federal,  state,  and  local  permits  and  regula¬ 
tions  at  the  time  of  the  proposed  lease  sale,  and  later,  at  the  time  of  produc¬ 
tion  and  transportation  of  potential  oil  and  gas  resources. 

8 .  Major  Projects  Considered  in  Cumulative  Impact  Assessment: 

a.  Guidance  on  Cumulative  Impact  Assessment:  CEQ  regulations 
implementing  NEPA  require  the  EIS  to  consider  cumulative  impacts  "on  the 
environment  which  results  from  the  incremental  impact  of  the  (proposed)  action 
when  added  to  other  past,  present,  and  reasonably  foreseeable  future  actions 
regardless  of  what  agency  (Federal  or  non-Federal)  or  person  undertakes  such 
other  actions”  (40  CFR  1508.7). 

There  are  two  fundamental  issues  in  cumulative  impact  assessment:  identifying 
other  actions  which  may  contribute  to  significant  cumulative  impacts,  and 
identifying  methods  for  measuring  and  evaluating  cumulative  impacts  in  this 
EIS.  This  section  addresses  primarily  the  first  issue.  The  second  issue  is 
discussed  under  each  assessment.  The  two  issues  are  interrelated  in  that  a 
determination  must  be  made  whether  another  action  or  project  is  sufficiently 
defined  and  its  impacts  understood  so  that  a  meaningful  cumulative  effects 
assessment  can  be  completed. 

Specific  factors  for  determining  whether  future  actions  should  be  the  subject 
of  cumulative  impact  assessments  include  the  following:  (a)  whether  the 

proposal  includes  a  submittal  and  completed  application  for  a  license,  permit, 
or  other  regulatory  approval;  (b)  whether  the  proposal  has  been  determined  to 
be  a  "project  which  may  significantly  affect  the  environment"  under  NEPA; 
(c)  whether  the  proposal  is  sufficiently  defined  in  terms  of  construction  and 
operational  characteristics  to  derive  potential  impacts  in  the  absence  of  any 
formal  NEPA  review;  (d)  whether  the  proposal's  geographic  area  of  influence  is 
contiguous  to  or  overlapping  with  the  region  that  is  the  subject  of  environ¬ 
mental  assessment  in  this  proposal;  (e)  whether  there  is  a  substantial  commit¬ 
ment  to  execute  the  proposal;  and  (f)  whether  the  timing  of  the  proposal's 
authorization  and  implementation  allows  for  cumulative  impact  assessment  to  be 
performed  within  a  subsequent  EIS  required  with  or  expected  to  accompany  the 
proposal . 

The  CEQ  definition  of  cumulative  impact  recognizes  past,  present,  and  reason¬ 
ably  foreseeable  future  actions.  Past  and  present,  or  ongoing  actions  are 
identified  and  evaluated  in  Section  III  of  this  EIS  (Description  of  the  Af¬ 
fected  Environment).  However,  some  past  and  present  actions  may  not  have 
caused  environmental  impacts  as  of  this  date.  Therefore,  EIS  authors  have 
considered  future  impacts  attributable  to  these  past  and  present  actions  as 
part  of  their  cumulative  impact  sections  within  their  assessments.  Fre¬ 
quently,  the  cumulative  effects  assessment  cannot  differentiate  the  incre¬ 
mental  effect  of  each  action  (past,  present,  and  future),  due  to  uncertain 
conditions  and  methodological  difficulties.  In  these  circumstances,  the  EIS 
assumes  that  the  aggregate  impact  across  all  types  of  actions  constitutes  the 
cumulative  impact. 

Future  actions  are  assumed  to  be  reasonably  foreseeable  for  cumulative  effects 
assessment  in  this  EIS  where  there  is  a  substantial  commitment  to  execute  the 
project,  even  though  impacts  can  only  be  generically  identified  and  project 
characteristics  are  merely  presumed.  Where  subsequent  and  more  discrete 
environmental  assessment  of  such  future  actions  is  likely,  then  the  cumulative 
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effects  assessment  in  this  EIS  can  be  considered  an  initial  evaluation  of  the 
actions.  However,  where  the  commitment  to  execute  the  project  or  action  is 
not  assured,  or  if  the  project  is  sufficiently  removed  in  time,  e.g.,  5  to  10 
years,  and  where  project  definition  and  impact  specification  is  presently 
conjectural,  then  the  future  action  need  not  be  considered  for  cumulative 
effects  assessment  in  this  EIS. 

The  phased  or  sequential  consideration  of  environmental  impacts  on  future 
actions  is  permitted  under  CEQ  regulations  implementing  NEPA  (40  CFR  1508.28). 
CEQ  recognizes  the  "tiering"  of  environmental  impact  assessment  when  project 
development  involves  more  than  one  stage  over  the  life  of  the  project,  and 
where  individual  projects  constitute  implementation  of  a  broader  proposal, 
either  in  terms  of  program  organization  or  region  of  consideration.  The  CEQ 
tiering  procedure  is  applied  in  this  EIS  to  yield  phased  documentation  of 
cumulative  effects  assessment  where  either  of  the  above  criteria  applies. 

b.  Review  of  Future  Actions  for  Cumulative  Effects  Assessment: 

Lost  River  Mining  Project:  The  Lost  River  project  proposes  to  mine  a 
fluorite-tin- tungsten  deposit  located  on  the  Seward  Peninsula.  The  deposit 
has  been  identified  by  different  mineralization  studies  and  has  been  the 
subject  of  extensive  field  exploration  and  metallurgic  process  studies.  The 
Canadian  Lost  River  Mining  Corporation,  Ltd.,  sponsored  a  24-volume  feasibil¬ 
ity  report  (Watts,  Griffith,  and  McQuat,  Ltd.,  1973)  which  culminated  in  an 
application  for  a  Corps  of  Engineers  dredge  and  fill  permit  in  1974.  The 
Corps  of  Engineers  issued  a  Final  EIS  on  the  project  in  1976,  and  subsequently 
authorized  a  Clean  Water  Act  Section  404  permit  to  the  applicant  (COE,  1976). 

The  established  reserves,  together  with  metallurgical  and  marketing  considera¬ 
tions  existing  in  1975,  are  sufficient  to  justify  the  mining  and  processing  of 
1,750,000  tons  of  ore  per  year  for  at  least  16  years.  The  proposed  processing 
facilities  have  been  designed  for  expansion  of  the  mining  operation  to  a 
capacity  of  2,800,000  tons  per  year.  The  shipment  of  fluorite  briquettes  by 
bulk  ore  carriers  was  designed  for  arctic  class  carriers  (Lloyds  Ice  Class  I) 
with  a  cargo  capacity  of  35,000  tons  (Germane  and  Milne, 1973).  Thus,  carrier 
vessel  traffic  at  the  initial  annual  production  rate  would  be  50  trips  per 
year,  while  the  expanded  annual  production  rate  would  generate  approximately 
80  trips  per  year. 

Since  the  proposal  is  located  in  an  unsettled  part  of  the  Seward  Peninsula, 
the  project  developer  has  proposed  large  investments  in  infrastructure.  These 
include  a  mine  complex,  a  new  community  (serving  a  population  of  1000  people), 
a  marine  terminal,  an  airport,  and  a  surface  transportation  system.  A  minimum 
period  of  3  years  has  been  estimated  for  construction  of  these  facilities.  By 
the  end  of  the  third  year  of  construction,  the  mine  complex  would  be  opera¬ 
tional  . 

The  world  market  in  fluorite  changed,  subsequent  to  feasibility  studies  pre¬ 
pared  in  1971-1973.  The  Canadian  developer,  Lost  River  Mining  Corporation, 
Ltd.  ,  was  not  able  to  obtain  further  financial  backing  for  the  project. 
Additionally,  contract  provisions  between  the  Canadian  corporation  and  the 
Bering  Straits  Native  Corporation  must  be  resolved.  Parties  familiar  with  the 
project  indicate  that  once  major  financing  is  obtained  and  legal  matters  are 
resolved,  the  project  will  proceed  (personal  communication,  Ron  Sheardown, 
agent  for  Lost  River  Alaska  Corporation) . 
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In  context  with  the  above  guidance,  the  Lost  River  project  is  included  in  the 
cumulative  impact  assessment  in  this  EIS.  The  project  includes  an  approved 
permit  from  a  Federal  regulatory  agency,  a  certified  FEIS  prepared  under  NEPA, 
and  a  24-volume  feasibility  study.  A  major  issue  to  satisfactory  project 
definition  is  estimating  the  timing  of  its  implementation. 

Port  of  Nome  Deepwater  Terminal:  The  city  of  Nome  is  proposing  to  build  a 
deepwater  port/causeway  to  support  its  maritime  commerce  and  the  general 
economic  base  of  the  Norton  Sound  region.  The  marine  terminal  is  intended  to 
accommodate  a  30-foot  design  vessel  draft,  oceangoing  barges,  commercial 
fishing  vessels,  tugboats,  and  petroleum  industry  workboats.  The  port/cause¬ 
way  would  be  sited  at  the  west  end  of  the  city  limits,  on  an  elevated  plateau 
that  is  bordered  on  the  north  and  the  east  by  the  Snake  River.  The  port  will 
consist  of  a  3600-foot  causeway  with  berthing  and  loading  facilities  at  its 
seaward  end,  and  with  container,  general  cargo,  and  bulk  handling  facilities 
located  onshore.  The  city  expects  the  port  to  be  operational  by  the  end  of 
1983.  Environmental  considerations  of  the  proposed  port  plan  include  littoral 
transport  of  sand,  ice  movement  and  forces,  salmon  spawning  in  the  Snake  River 
drainage,  king  crab  habitat  in  the  nearshore  waters  of  Norton  Sound,  and 
interference  with  fish  migration.  Socioeconomic  considerations  include  pos¬ 
sible  impacts  on  subsistence  fishing  due  to  greater  commercial  fishing  opera¬ 
tions,  and  future  expansion  of  the  port  facility  to  accommodate  hard-rock 
mineral  extraction  operations  in  Norton  Sound,  as  well  as  the  interior  of  the 
state . 

The  U.S.  Army  Corps  of  Engineers  is  the  lead  permitting  agency  on  the  project. 
The  city  of  Nome  has  applied  for  a  Section  404  Dredge  and  Fill  Permit  from  the 
Corps.  The  COE  intends  to  prepare  an  Environmental  Assessment  Review  on  the 
project  pursuant  to  NEPA. 

In  context  with  the  above  guidance,  the  Port  of  Nome  deepwater  terminal  is 
included  in  the  cumulative  impact  assessment  in  this  EIS.  The  project  in¬ 
cludes  an  application  for  a  Federal  permit;  a  feasibility  study  has  been 
prepared;  and  a  determination  has  been  made  by  the  lead  Federal  agency  that  an 
Environmental  Assessment  Review  will  be  prepared  pursuant  to  NEPA.  Project 
implementation  is  relatively  assured  with  capital  costs  being  committed  by  the 
State  Department  of  Transportation  and  Public  Facilities  in  its  proposed  FY 
82-83  budget. 

Oil  and  Gas  Leasing  on  Calista  Corporation  Lands:  Calista  Corporation  is  a 
regional  corporation  established  under  provisions  of  the  Alaska  Native  Claims 
Settlement  Act.  The  regional  corporation  is  entitled  to  2,183,620  hectares 
(5,405,000  acres)  of  subsurface  estate  interest  in  lands  under  ANCSA  (Arnold, 
1976).  The  Calista  Corporation  has  entered  into  an  exploratory  agreement  with 
AMOCO  Production  Company  for  a  period  of  10  years  (1978-1988).  Refer  to 
Graphic  No.  8  for  mapping  of  Native  corporation  lands  located  within  the 
Norton  Sound  and  Yukon  Delta  area  that  are  subject  to  the  exploration  agree¬ 
ment.  During  this  period,  AMOCO  has  an  exclusive  right  to  explore  for  oil  and 
gas  on  Calista' s  lands.  Presently,  AMOCO  has  undertaken  a  program  of  seismic 
surveying  and  geophysical  evaluation.  If  AMOCO  decides  to  undertake  explora¬ 
tory  drilling  for  hydrocarbons,  a  separate  lease  agreement  with  Calista  must 
be  established  and  recorded. 
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AMOCO  is  currently  sponsoring  engineering  studies  on  siting  requirements, 
suitable  drilling  platforms,  and  the  logistics  of  downhole  operations  in  the 
predominantly  wetland  and  low- tundra  environment  of  the  Calista  region.  AMOCO 
is  considering  a  winter  drilling  season  and  construction  of  ice  airstrips  for 
drilling  in  the  wetlands  of  the  Yukon  Delta.  No  forward  base  of  support 
operations  in  established  Native  villages  or  Bethel  are  currently  contemplated 
by  AMOCO.  No  development  or  production  plan,  nor  scenario,  have  been  devised 
for  potential  commercial  discoveries  of  hydrocarbons  on  Calista  Corporation 
lands.  Under  terms  of  its  agreement,  AMOCO  must  obtain  consent  from  and 
confer  with  affected  villages  in  the  vicinity  of  its  exploratory/geophysical 
operations.  Additionally,  AMOCO  obtains  consent  from  appropriate  village 
corporation  officials  when  surface  access  is  necessary  for  exploration  work. 

A  representative  of  AMOCO  indicates  there  is  a  good  probability  that  explora¬ 
tory  drilling  will  occur  on  Calista  Corporation  lands.  However,  an  earlier 
exploratory  agreement  between  Shell  Oil  Company  and  the  Calista  Corporation 
did  not  result  in  any  downhole  drilling  operations  (personal  communication, 
Mr.  Bill  Vallee ,  Alaska  Map  Service;  Mr.  Jim  Savier,  AMOCO  Production  Company, 
March  1981). 

In  context  with  the  above  guidance,  the  Calista  Corporation  exploratory  agree¬ 
ment  with  AMOCO  Production  Company  is  included  in  the  cumulative  impact  as¬ 
sessment  in  this  EIS.  The  agreement  constitutes  a  firm  commitment,  though  the 
project  specifications  are  presumed  and  the  impacts  ensuing  from  the  action 
can  only  be  identified  in  generic  terms  at  this  time.  Impacts  from  surface 
entry  and  geophysical  operations  are  ongoing  and  definable  for  incorporation 
in  this  EIS.  Downhole  drilling  and  subsequent  hydrocarbon  production  opera¬ 
tions  can  be  postulated  for  Calista  Corporation  lands  on  the  Yukon  Delta  where 
the  possibility  of  cumulative  impacts  for  this  proposal  are  greatest. 

It  is  noted  that  the  lessee,  AMOCO  Production  Company,  must  record  separately 
any  oil  and  gas  exploration  leases  on  Calista  Corporation  lands.  Once  the 
location  of  exploratory  operations,  support  logistics,  and  the  type  of  dril¬ 
ling  platforms  are  known,  then  this  information  can  be  incorporated  in  any 
post-OCS  sale  57  exploration  and  production  plan  as  well  as  environmental 
assessment.  Thus  cumulative  effects  assessment  of  this  future  action  is 
suitable  for  "tiering”  allowed  under  the  CEQ  regulations. 

State  of  Alaska  Oil  and  Gas  Proposed  Lease  Sale  38:  The  State  of  Alaska  has 
an  approved  5-year  schedule  for  oil  and  gas  leasing  which  includes  sale  38, 
Norton  Basin.  The  sale  is  scheduled  to  occur  in  the  first  quarter  of  1983. 
The  proposed  sale  area  has  yet  to  be  defined.  The  state  issued  a  Call  for 
Nominations  and  Comments  in  January  1981  (State  Department  of  Minerals  and 
Energy  Management,  1981).  The  proposed  call  area  comprises  the  lands  sub¬ 
merged  under  territorial  waters  of  the  State  of  Alaska  from  approximately  the 
Sinuk  River,  west  of  Nome,  to  the  Yukon  Delta.  (See  Fig.  I.B.-l  under  Leasing 
History . ) 

The  State  Department  of  Minerals  and  Energy  Management  expects  to  announce 
tracts  selected  for  further  study  in  the  fall  of  1981.  The  state  is  also 
expected  to  prepare  a  Socioeconomic  and  Environmental  Review  on  the  leasing 
proposal.  However,  this  will  not  be  available  until  1982.  No  information  is 
presently  available  regarding  resource  estimates  and  exploration  and  develop¬ 
ment  scenarios  for  the  state's  proposed  sale.  The  state  has  indicated  that 
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its  offshore  lease  sale  scheduling  is  coordinated  with  OCS  sale  scheduling  so 
as  to  assist  potential  operators  in  hydrocarbon  exploration  and  development 
(Alaska  Department  of  Natural  Resources,  1981;  personal  communication,  Ms.  Pam 
Rogers,  Alaska  Department  of  Minerals  and  Energy  Management,  March  1981). 

In  context  with  the  above  guidance,  the  State  of  Alaska  proposed  lease  sale  38 
is  included  in  the  cumulative  impact  assessment  in  this  EIS.  The  proposed 
sale  constitutes  a  firm  commitment  by  the  State  of  Alaska  in  a  legislatively 
approved  leasing  schedule.  However,  the  specifications,  timing,  and  location 
of  post-sale  operations  can  only  be  presumed,  and  the  impacts  ensuing  from  the 
action  can  only  be  identified  in  generic  terms  at  this  time.  Nonetheless, 
cumulative  effects  assessment  of  oilspills  occurring  in  territorial  waters, 
and  post-sale  drilling  operations  and  support  logistics,  can  be  meaningfully 
incorporated  in  this  EIS  because  of  the  proximity  of  the  proposed  OCS  blocks 
to  territorial  waters  in  Norton  Sound  and  the  Yukon  Delta. 

It  is  noted  that  the  additional  information  will  be  available  for  inclusion  in 
the  cumulative  effects  assessment  on  the  state  proposal.  The  selection  of 
tracts  in  territorial  waters  for  further  study  in  September  1980,  will  aid  in 
geographically  fixing  the  cumulative  risk  and  environmental  damages  of  an 
oilspill  originating  from  either  Federal  or  state  post-sale  leasing  opera¬ 
tions.  More  discrete  cumulative  impact  assessment  of  the  state's  future 
action  can  be  completed  in  post-OCS  sale  57  exploration  and  production  plan 
environmental  assessments.  Hence,  cumulative  effects  assessment  of  this 
future  action  is  suitable  for  "tiering"  allowed  under  the  CEQ  regulations. 

Bornite  Minerals  Deposit:  The  bornite  minerals  deposit  is  a  multi-minerals 
deposit  that  includes  copper,  lead,  zinc,  silver,  and  gold.  It  is  located  250 
miles  inland  of  the  Norton  Sound  in  the  foothills  of  the  Brooks  Range.  Bear 
Creek  Mining  Company,  a  subsidiary  of  Kennecott  Corporation,  is  the  holder  of 
mineral  patents  in  the  area. 

The  Bear  Creek  Mining  Company  is  proposing  to  extract  volumes  of  ore  on  the 
order  of  500,000  to  1  million  tons  per  year.  The  major  issue  confronting  the 
proposal  is  access  to,  and  export  from,  the  ore  body  in  a  transportation 
corridor  which  will  not  damage  national  interest  land  units  created  under  the 
Alaska  National  Interest  Lands  Conservation  Act.  Access  to  Norton  Sound 
involves  crossing  the  Selawik  or  Koyakuk  National  Wildlife  Refuges  while 
access  to  Kotzebue  Sound  involves  crossing  the  Selawik  Refuge  or  the  Kobuk 
National  Park  Reserve,  all  created  under  the  act.  The  mining  company  is 
presently  studying  the  feasibility  of  access  corridors.  Additionally,  the 
Western  Alaska  and  Arctic  Transportation  Study  is  evaluating  transportation 
corridors  for  extraction  of  minerals  in  the  Brooks  Rangs  (WAATS,  1981). 

The  Bear  Creek  Mining  Company  has  expressed  interest  in  the  Port  of  Nome 
deepwater  terminal  as  a  bulk  loading  facility  for  deep  draft,  50,000  DWT  ore 
carriers.  The  port  plan  includes  possible  extensions  of  the  causeway  to 
handle  deeper  draft  vessels.  Alternatively,  the  mining  company  is  considering 
other  locations  in  Norton  Sound  (Golovin  Bay),  as  well  as  Kotzebue  Sound. 

The  bornite  project  has  not  been  subject  to  any  major  permit  application  for 
commercial  operations,  nor  has  any  environmental  assessment  been  performed 
pursuant  to  NEPA.  The  Bear  Creek  Mining  Company  officials  estimate  that  the 
project  is  a  least  10  years  away  from  commercial  operations  (personal  communi¬ 
cation,  Mr.  Jay  Hammit,  Geologist,  Bear  Creek  Mining  Company,  March  1981). 


121 


In  context  with  the  above  guidance,  the  bornite  minerals  deposit  is  not  in¬ 
cluded  in  the  cumulative  impact  assessment  in  this  EIS.  No  application  for 
Federal  or  state  licensing  or  permits  have  been  made,  no  environmental  assess¬ 
ment  of  the  extractive  operations  and  transportation  logistics  have  been 
initiated,  feasibility  studies  are  still  ongoing,  the  selection  of  transporta¬ 
tion  methods  and  corridors  to  western  Alaska  has  not  been  accomplished,  and 
the  developer  expects  the  proposal  is  at  least  10  years  away  from  operation. 
Thus,  the  future  action  is  too  remote  and  conjectural  in  context  of  this  EIS. 

PCS  Leasing  in  the  Bering  and  Chukchi  Seas:  Under  the  5-year  OCS  leasing 
schedule  (Fig.  I.E.-l),  several  oil  and  gas  lease  sales  are  scheduled  in  the 
Bering  and  Chukchi  Seas.  These  include  proposed  lease  sales  70  (St.  George 
Basin)  in  1982,  75  (North  Aleutian  Shelf)  in  1983,  83  (Navarin  Basin)  in  1984, 
and  86  (Hope  Basin)  in  1985,  all  in  the  Bering  Sea;  proposed  sale  85  in  1985 
in  the  Chukchi  Sea.  The  potential  for  cumulative  effects  deriving  from  all 
these  sales  is  considerable.  The  need  for  cumulative  effects  assessment  of 
OCS  leasing  must  be  balanced  against  the  sequential  nature  of  environmental 
assessments  on  the  proposed  lease  sales  and  post-sale  operations.  In  Fig¬ 
ure  IV.A.8.b.-l,  timelines  and  specific  dates  are  shown  for  significant 
decision  points  regarding  the  proposed  sales.  Findings  on  cumulative  effects 
assessment  for  these  proposed  future  actions  are  as  follows: 

The  scheduling  of  proposed  lease  sales  57  and  70  is  rather  close;  the  pre-sale 
information  in  the  environmental  assessment  efforts  that  characterize  each 
proposal  are  being  completed  almost  simultaneously.  The  scheduling  of  pre¬ 
sale  environmental  assessment  information  and  the  sale  date  for  proposed 
sale  75  is  about  10  to  12  months  behind  sales  57  and  70,  respectively. 

Given  the  geographical  and  chronological  proximity  of  these  proposed  Bering 
Sea  sales,  the  Alaska  OCS  Office  is  conducting  two  studies  which  will  aid 
cumulative  effects  assessment:  exploration  and  development  scenarios  for  the 
proposed  Bering  Sea  lease  sales,  together  with  the  feasibility  of  interlocking 
production  and  transportation  systems,  are  being  investigated  in  Alaska  OCS 
Technical  Paper  No.  1,  and  secondly,  the  Alaska  OCS  Office  is  sponsoring  a 
study  of  the  probabilities  and  economics  of  commercial  hydrocarbon  finds  in 
more  than  one  of  the  above  leasing  regions  in  the  Bering  Sea. 

This  FEIS  on  proposed  sale  57  will  be  issued  before  sufficient  information 
characterizing  the  proposals  for  lease  sales  83,  85,  and  86  is  available. 
This  information  includes  the  nomination  patterns,  selection  of  blocks  for 
further  study  in  the  environmental  impact  statements,  USGS  preparation  of 
resource  estimates  on  the  selected  areas,  and  the  preparation  of  exploration 
and  development  scenarios  by  the  Alaska  OCS  Office  (with  the  exception  of 
sale  83).  Alaska  OCS  Office  Technical  Paper  No.  1  will  incorporate  sale  83 
for  description  of  scenarios. 

In  context  with  the  above  guidance,  the  following  findings  regarding  cumula¬ 
tive  impact  assessment  of  other  OCS  lease  sales  are: 

(1)  All  of  the  identified  OCS  sales  are  included  in  the  national  OCS  leasing 
schedule,  unless  the  schedule  is  formally  revised  or  a  Secretarial  decision  is 
made  postponing  or  cancelling  a  proposed  sale.  In  this  respect,  the  proposed 
sales  constitute  future  actions  for  cumulative  effects  assessment  in  this  EIS, 
even  though  the  post-sale  operations  are  merely  presumed  and  most  of  the 
impacts  can  only  be  identified  in  generic  terms. 
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FIGURE  IV.A.8.b.-l 

TIMING  OF  ENVIRONMENTAL  ASSESSMENTS  ON  PROPOSED 
BERING  AND  CHUKCHI  SEA  SALES- 
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Estimates,  etc. 

DEIS 

FEIS 

Sale  Date 


Sale  85 


Tract  Selection;  Resource 
Estimates,  etc. 

DEIS 

FEIS 

Sale  Date 


E  (7/82) 


F  (3/83) 

S  (10/83) 


T  (1/82) I (4/82) 


T  (2/82) 

I  (5/82) 


E  (10/82) 


F  (5/84) 


I - Hi-1 - 1-|-> 


I - > 


S  (12/84) 


E  (12/83) 

F  (7/84) 


S (2/85) 


Sale  86 


Tract  Selection;  Resource 
Estimates,  etc. 


DEIS 

FEIS 


T  (3/82) 

I  (6/82) 


E  (3/84) 

F  (10/84) 


Sale  Date 


S  (6/85) 


Sources:  BLM/Alaska  OCS  Office  Technical  Paper  No.  1.,  1981;  BLM/OCS  National  OCS 

Leasing  Schedule. 

Notation:  E  —  Draft  EIS;  F  —  Final  EIS;  S  —  Sale  Date;  T  —  Tract  Selection  Announcement; 
I  -  Resource  Estimates  -  Infrastructure  Scenario. 

1/  Specific  assumptions  accompany  the  timing  of  post-sale  operations.  These  include: 

a.  4-6  months  exploration  plan  preparation,  submittal  and  approval. 

b.  Exploratory  drilling. 

c.  Commercial  show  occurs  1  year  after  commencement  of  exploratory  drilling. 

d.  Development  and  Production  Plan  EIS  preparation  commences  with  commercial 
show  and  takes  1  year  for  completion  and  approval. 

These  are  optimistic  assumptions  on  the  timing  of  post-sale  operations. 


(2)  Cumulative  effects  assessment  of  individual  sales  depends  upon  the  physi¬ 
cal,  biological,  or  socioeconomic  issues  being  assessed,  the  geographic  range 
of  the  resource  or  activity  being  investigated,  and  the  degree  of  confidence 
the  Alaska  OCS  Office  can  assign  to  impact-producing  agents,  their  chronology, 
and  the  magnitude  of  their  occurrence  in  other  OCS  sale  areas.  Thus,  cumula¬ 
tive  effects  assessment  of  individual  issues,  e.g.,  migrating  species,  may 
include  OCS  sales  other  than  sales  70,  75,  83,  85,  and  86,  where  the  applica¬ 
tion  of  the  above  factors  warrants  such  consideration.  Alternatively,  even 
with  preliminary  EIS  information  being  available  for  proposed  OCS  sales  70  and 
75,  the  analysis  of  potential  cumulative  effects  and  interaction  between  these 
sales  and  this  proposal  may  be  so  conjectural  with  specific  issues  as  to 
warrant  only  findings  of  potential  cumulative  effect. 

(3)  It  should  be  emphasized  that  any  cumulative  effect  assessment  between 
this  proposal  and  subsequent  OCS  sales  in  the  Bering  or  Chukchi  Seas  consti¬ 
tutes  an  initial,  not  a  final,  investigation  of  the  issue.  Subsequent  oppor¬ 
tunities  for  cumulative  effects  assessment  will  be  available.  These  are 
generally  of  two  types: 

(a)  The  EIS  on  proposed  OCS  sales  which  are  scheduled  after  this  pro¬ 
posal  would  allow  for  further  consideration  of  cumulative  effects.  This  is 
true  for  proposed  lease  sales  70,  75,  83,  85,  and  86.  Moreover,  post-sale  57 
information  and  decisions  taken  will  aid  in  more  meaningful  cumulative  effects 
assessment  than  is  presently  available.  Specifically,  blocks  bid  upon  and 
leased  in  sale  57  will  have  been  identified;  and,  the  exploration  plans, 
onshore  facilities  and  support  proposals,  as  well  as  oilspill  contingency 
plans,  will  have  been  submitted  prior  to  the  preparation  of  the  EIS's  on  sales 
83,  85,  and  86. 

(b)  The  environmental  assessment  on  any  development  and  production  plans 
submitted  for  OCS  sales  in  the  Bering  Sea  or  Chukchi  Sea  will  also  provide  for 
further  consideration  of  cumulative  effects.  USGS  regulations  on  environmen¬ 
tal  assessment  accompanying  such  a  plan  submittal  explicitly  mention  the  need 
for  cumulative  effects  assessment  (30  CFR  250. 34-3(b) (1) (ii) ) .  The  prepara¬ 
tion  of  a  development  and  production  plan  provides  more  realistic  and  detailed 
information  regarding  OCS  development  and  production  operations  than  can  be 
hypothesized  in  the  scenario  assumptions  which  accompany  EIS's  on  OCS  leasing 
proposals.  In  this  respect,  cumulative  effects  assessment  of  post-sale  com¬ 
mercial  development  and  production  operations  in  sale  57  with  other  proposed 
lease  sales,  or  post-sale  exploration  operations,  will  be  more  definitive  and 
more  useful  for  decisionmakers. 

(4)  An  initial  cumulative  effects  assessment  between  this  proposal  and  subse¬ 
quent  OCS  leasing  proposals  does  not  interfere  with  the  decisionmaker's  right, 
as  well  as  the  public’s  right,  to  avoid  an  irretrievable  commitment  of  re¬ 
sources.  The  CEQ  tiering  procedure  mentioned  above  requires  the  preparation 
of  an  environmental  assessment  on  only  those  topics  which  are  ready  for  deci¬ 
sion  within  a  phased  proposal.  Thus,  environmental  assessment  may  be  post¬ 
poned  for  later  phases  of  a  proposal  which  are  not  presently  ready  for 
decision. 

The  phasing  of  cumulative  effects  assessment  of  this  proposal  with  other  OCS 
leasing  proposals  fits  the  phased  decision  circumstances  described  in  CEQ's 
tiering  procedure.  Presently,  no  irretrievable  commitment  of  resources  is 


123 


being  made,  either  with  regard  to  this  proposal  or  other  proposed  leasing 
regions .  Moreover,  the  timing  of  additional  and  more  definitive  cumulative 
effects  assessment  in  subsequent  EIS's  for  leasing  proposals,  preserves  the 
integrity  of  environmental  assessment  decisions  made  on  the  leasing  process. 
(Refer  to  Technical  Paper  No.  4  regarding  the  legal  authorities  available  to 
DOI  to  suspend  lease  activities  or  cancel  a  lease,  as  well  as  post-sale  opera¬ 
tions,  if  certain  threats  to  the  environment  justify  such  action.) 

B.  Alternative  I  -  Proposal  (429  Blocks) 

The  following  sections  assess  the  impacts  of  oil  and  gas  leasing  in  the  pro¬ 
posed  sale  area.  (See  Fig.  II.B. l.a.-l . ) 

1 •  Impacts  on  Social  Systems: 

a-  Impacts  on  Population:  Direct  population  impacts  only 
become  significant  in  the  third  year  of  development  (1985),  when  over  1000  new 
OCS  residents  are  projected  to  be  added  to  the  Nome  area,  rising  to  over  3000 
by  the  sixth  year  of  development  (1988),  but  not  dropping  below  1000  until  the 
ninth  year  of  OCS  development  activity  (1991).  Population  impacts  after  this 
peak  period  range  between  400  and  700,  a  sizable  reduction  over  the  peak 
period.  Assuming  close  to  3000  additional  workers  are  housed  in  an  "enclave" 
settlement  for  the  third  to  sixth  years  of  development,  total  resident  popula¬ 
tion  of  the  Nome-Cape  Nome  area  reaches  5137  in  year  four,  peaks  at  6831  in 
year  six,  and  stabilizes  at  about  4400  for  most  of  the  remaining  developmental 
period  (see  Table  IV.B. 1 . a . -1) .  In  contrast,  without  proposed  lease  sale  57, 
the  population  of  the  Nome  area  is  3451  in  1985  (year  four),  and  increases 
incrementally  during  the  1980's  and  1990's,  to  only  4005  by  the  year  2000. 

Many  of  the  direct  social  impacts  associated  with  these  proposed  "boom  town" 
population  increases  during  the  peak  impact  period  have  been  experienced  by 
Nome  and  neighboring  communities  like  Council  and  Solomon  in  Nome's  gold  rush 
past.  However,  present  residents  of  these  communities  have  not  experienced 
these  boom  town  conditions .  The  present  overwhelmingly  Eskimo  population  of 
the  Norton  Sound  and  Yukon  Delta  region  would  be  reduced  to  a  minority  in  the 
Nome-Cape  Nome  area  for  the  first  time  since  the  turn  of  the  century.  Restau¬ 
rants,  bars,  the  post  office,  and  other  commercial  and  governmental  services 
would  experience  heavy  population  pressures  for  at  least  7  years.  During  this 
time,  it  is  likely  that  residents  of  the  Nome-Cape  Nome  area,  for  the  most 
part,  would  accommodate  to  these  population  pressures  either  by  withdrawal 
into  family  and  long-term  friendships  or  by  active  assimilation  into  the 
opportunity  structure  created  around  the  new  oil  and  gas  activity. 

Native  residents  could  be  expected  to  also  withdraw,  but  it  is  likely  that 
their  status  in  the  cash  economy  and  predominant  subsistence  lifestyles  might 
encourage  resettlement  back  to  village  sites  in  which  they  still  have  close 
family  ties.  This  is  particularly  likely  for  King  Islanders  in  Nome,  who 
already  are  considering  relocation  in  the  Cape  Wooley  area.  It  is  likely  that 
some  Diomede,  Gambell,  and  Savoonga  residents  would  also  relocate,  if  the 
prevailing  social  and  political  climate  in  Nome  came  to  be  dominated  by  its 
white  residents,  since  their  present  prestige  level  would  probably  suffer  in 
the  change . 
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Table  IV.B.l.a.-l 


Projected  Population  Estimates,  Exploration,  Mean  Onshore  Scenario, 
Northern  Deletion  and  Offshore  Scenario  (Eastern  Deletion  Alternative) 


Eastern 


Northern 

Deletion:  Offshore 

Non-OCS  Case 

Exploration  Case 

Mean  Case 

Deletion  Alternative 

Loading  Alternative 

Year 

Base  Case  Populationf 

Add-on  OCS  Population* 

Add-on  OCS  Population* 

Add-on  OCS  Population* 

Add-on  OCS  Population* 

1982 

3252 

0 

0 

0 

0 

1983 

3317 

24 

228 

83 

83 

1984 

3383 

62 

443 

182 

105 

1985 

3451 

78 

1105 

536 

254 

1986 

3520 

59 

1617 

814 

283 

1987 

3590 

— 

2387 

970 

275 

1988 

3662 

— 

3169 

1187 

425 

1989 

3735 

— 

2755 

1137 

368 

1990 

3810 

— 

1676 

993 

325 

1991 

3829 

— 

998 

859 

240 

1992 

3848 

— 

693 

559 

204 

1993 

3867 

— 

571 

529 

189 

1994 

3886 

— 

533  1 

485 

173 

1995 

3905 

— 

510 

378 

164 

1996 

3925 

— 

484 

365 

168 

1997 

3945 

— 

432 

368 

176 

1998 

3965 

— 

429 

409 

172 

1999 

3985 

... 

431 

400 

162 

2000 

4005 

— 

428 

357 

162 

t  Taken  from  Policy  Analysts,  Ltd.  (1980),  Table  55. 

*  SCIMP  Model  Output,  TOCSPOP  -  Enel. 

Source:  Policy  Analysts,  Ltd.;  Technical  Report  No.  53;  Bering-Norton  Petroleum  Development  Scenarios  Local  Socioeconomic  Systems  Analysis,  June  1980,  Table  55, 
and  ISER,  Bering-Norton  Base  Case  and  Impact  Results  from  the  MAP  and  SCIMP  Models,  November,  1980,  SCIMP  Output. 


Native  residents  of  the  Nome  area  who  could  not  relocate  during  the  peak 
impact  period  because  of  current  employment,  access  to  medical  care,  or  for 
other  reasons,  would  suffer  stress.  Such  stress  would  be  associated  with  new 
minority  status  and  crowding,  including  increased  health,  alcohol  and  drug 
abuse  problems;  increased  absenteeism;  marital  difficulties;  and  increased 
domestic  and  inter-personal  violence.  It  is  likely  that  some  white  residents 
of  Nome  acculturated  to  a  more  subsistence-dependent  lifestyle  would  also  be 
prone  to  these  stresses.  Some  Native  residents  more  thoroughly  acculturated 
into  the  Nome  business  community  could  be  expected  to  accommodate  and  profit 
from  the  changes  these  peak  population  impacts  predict. 

It  is  also  likely  that  a  few  residents  of  villages  all  along  Norton  Sound 
would  be  attracted  to  Nome  to  seek  jobs  created  in  construction,  trade,  and 
services  associated  with  OCS  population  impacts  of  the  proposed  action.  It 
can  be  anticipated  that  residents  of  nearby  villages,  either  accessible  by 
road  or  snow  machine  trail  would  be  the  first  to  explore  job  opportunities  in 
Nome  created  by  proposed  lease  sale  57.  It  is  unlikely  that  Yukon  Delta 
residents,  for  example,  would  migrate  to  Nome  since  their  cultural,  social, 
and  political  ties  are  centered  in  the  Bethel  and  Yukon  Delta  areas,  and 
secondarily,  in  Anchorage. 

Conclusion :  Under  the  proposed  action,  direct  population  impacts,  particu¬ 
larly  during  the  peak  7-year  maximum  development  period,  would  be  about  3000 
additional  residents,  or  nearly  an  88  percent  increase  over  the  existing 
population  of  3400.  Eskimo  residents  of  the  Nome  area  would  find  themselves 
in  the  minority  for  the  first  time  since  the  Nome  gold  rush.  Some  Eskimo 
residents,  particularly  King  Islanders  and  St.  Lawrence  and  Diomede  Islanders, 
would  probably  relocate  back  to  their  original,  or  a  newly  designated,  site  to 
continue  a  subsistence  lifestyle.  Native  residents  of  Nome  not  able  to  relo¬ 
cate  could  suffer  moderate  to  severe  stress  associated  with  the  population 
influx,  the  changing  social  and  political  climate  of  Nome,  and  increased 
crowding,  inflation  and  other  boom  town  conditions.  Some  village  residents, 
especially  those  closest  to  the  Nome  area,  could  be  expected  to  migrate  to 
Nome  seeking  work,  particularly  in  construction,  trade  and  services,  as  these 
activities  expand  with  population  growth.  White  residents  of  Nome,  especially 
the  business  community,  could  be  expected  to  accommodate  and,  for  the  most 
part  welcome,  the  new  population  and  its  stimulating  economic  effects. 

Effect  of  Mitigating  Measures:  Refer  to  the  discussions  in  Sections  IV.B.l.c, 
and  IV.B.l.e,  subsistence  and  infrastructure. 

Cumulative  Effects:  Increased  population  impacts  on  Nome  could  be  expected 
from  the  Nome  Port  project,  particularly  during  construction  of  the  facility; 
from  the  Lost  River  Mining  project,  and  to  a  lesser  extent,  from  Alaska 
sale  38.  See  the  discussion  in  Sections  IV.B.l.c.,  IV.B.l.e.,  and  IV. A. 8. 

Unavoidable  Adverse  Effects :  The  Eskimo  population  of  Nome  would  become  a 
minority  during  the  peak  impact  period.  Stress  associated  with  this  new 
minority  status  and  correlated  lifestyles,  world  views,  and  political  orienta¬ 
tions  is  unavoidable.  Expanded  funding  for  health  and  social  services  in  Nome 
could  ameliorate  some  of  this  stress,  although  this  is  outside  the  authority 
of  the  Secretary  of  Interior. 
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b.  Impacts  on  Sociocultural  Systems:  Social  subsystems 

those  interrelationships  of  people  providing  essential  functions  for  a  vil¬ 
lage.  The  four  social  functions  essential  to  the  operation  of  a  village  are 
adaptation,  goal  attainment,  integration,  and  pattern  maintenance  (Parsons, 
1961).  Each  function  has  subunits  of  process  which  contribute  to  the  attain¬ 
ment  of  that  function.  (The  indicators  mentioned  in  Section  III.B.2.  show  how 
well  each  function  is  performed.) 

Changes  in  the  processes  of  subsistence,  job  supply,  trading,  craft  industry, 
commercial  fishing,  training,  etc.,  due  to  changes  in  the  environment  require 
adaptation  by  the  village.  Increasing  the  village  activity  (if  any  of  these 
processes  is  operating  inadequately)  is  one  means  of  adaptation;  another 
process  is  for  the  village  to  adjust  its  goals  and  ideals  downward,  but  this 
is  usually  considered  less  satisfactory  by  any  group.  Assuming  that  the 
traditional  cultural  goals  would  be  more  difficult  to  obtain  with  OCS  activ¬ 
ity,  one  would  expect  that  the  village  people  of  Norton  Sound  would  become 
more  active  in  their  response  to  impacts.  On  the  other  hand,  it  is  possible 
that  they  would  allow  their  traditional  goals  to  change,  rather  than  actively 
seeking  to  attain  them.  In  Nome,  the  estimated  impact  of  the  proposal  on 
these  cultural  goals  would  only  be  moderate  without  an  enclave.  There  are 
also  long-time  residents  in  Nome  who  would  welcome  change  if  it  would  help 
them  to  attain  their  goals.  That  is,  some  activities  such  as  trade  or  indus¬ 
try  are  more  easily  performed  with  increased  population.  However,  the  smaller 
villages  around  Norton  Sound,  which  have  basically  a  subsistence  economy  with 
government  subsidy,  would  not  as  easily  adapt  to  increased  OCS  population, 
because  they  have  limited  resources,  and  most  of  the  added  population  would 
have  diverse  characteristics  from  outside  the  region. 

Integration  of  its  members  into  the  traditional  village  society  becomes  more 
difficult  as  new  people  enter  Norton  Sound  communities.  The  function  of 
integration  is  more  difficult  to  provide  when  the  population  is  more  hetero¬ 
geneous,  which  it  would  be  because  of  new  people  who  have  very  diverse  back¬ 
grounds.  Without  a  separate  enclave,  the  impact  of  OCS  activities  on  the 
integration  function  should  be  moderate  for  the  proposal.  With  an  enclave, 
the  impacts  of  the  proposal  on  the  integration  function  is  only  low. 

Pattern  maintenance  of  traditional  and  modern  institutions  becomes  more  diffi¬ 
cult  to  provide  as  population  increases,  since  there  are  more  diversifying 
factors  in  the  population  to  change  the  family  and  other  institutions.  Im¬ 
pacts  on  the  pattern  maintenance  function  only  is  estimated  to  be  moderate. 
The  ability  to  maintain  organization  of  clinics,  hospitals,  churches,  family, 
Native  councils,  and  individual  lifestyles  would  decrease  with  incoming  popu¬ 
lation  because  of  diversifying  factors.  A  projection  of  the  sociocultural 
changes  is  necessary  in  order  to  judge  the  impact  of  OCS  oil  exploration  in 
the  future  to  the  year  2000.  Such  an  analysis,  though  brief,  may  be  found  in 
OCS  Technical  Report  No.  54,  pages  83-93.  (Most  of  the  following  material  on 
impacts  is  a  summary  of  OCS  Technical  Report  No.  54,  Bering-Norton  Sociocul¬ 
tural  Systems  Analysis.) 

With  the  proposal,  there  would  be  a  gradual  and  variable  shift  of  Inupiat  and 
Yupik  populations  from  kin-based  to  non-kin-based  alliances,  associations,  and 
individual  affiliations.  To  the  extent  that  individuals  leave  family  units  in 
smaller  communities  to  reside  in  Nome,  or  an  enclave  in  association  with  OCS 
employment,  the  families  of  these  individuals  would  experience  the  loss  of  a 
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member  of  the  operative  kin-group.  The  individual  who  relocates  would  not 
have  the  same  extensive  kinship  network  on  which  she  or  he  could  rely.  In  a 
sense,  families  that  resettle  would  be  subject  to  this  same  process.  For 
Inupiat  and  Yupik  individuals,  residence  in  an  enclave  would  be  the  most 
extreme  form  of  kin-based  isolation,  and  they  would  find  themselves  in  a 
social  group  with  whom  they  have  little  or  nothing  in  common.  Village  resi¬ 
dents  who  relocate  to  Nome  proper  would  be  more  likely  to  have  some  kinsmen 
already  in  residence  with  whom  they  could  interact.  Some  of  these  village 
residents  may  temporarily  move  in  with  relatives,  therefore  increasing  the 
average  household  density  of  Nome  Native  families. 

Throughout  the  history  of  this  and  other  areas  of  Alaska,  the  presence  of  a 
large  number  of  males  located  at  a  work  project,  even  if  the  location  is  an 
enclave,  results  in  a  relatively  significant  incidence  of  outmarriage  of 
local,  primarily  Native  females,  to  temporary  male  project  personnel.  For 
example,  the  skewed  demographic  structure  of  the  community  of  Wales  is,  with¬ 
out  question,  in  large  part  a  result  of  Wales’  proximity  to  the  previous  DEW 
line,  now  ALASCOM,  Tin  City  site.  The  northeastern  cape  military  facility  on 
St.  Lawrence  Island,  although  even  more  remote,  had  similar  but  much  less 
frequent  results.  When  Nome  acted  as  a  ferrying  base  for  aircraft  on  lend- 
lease  to  the  Soviet  Union  during  World  War  II,  many  women  married  out  and 
others  were  left  as  single  parent  mothers.  The  oil  industry  would  unquestion¬ 
ably  employ  primarily  males,  and  an  enclave  as  projected  by  Dames  and  Moore 
(1980b)  about  15  miles  from  Nome,  would  not  effectively  deter  the  outmarriage 
process.  At  best,  even  if  outmarriage  does  not  occur,  sexual  jealousies 
between  resident  males  and  enclave  males  over  local  women  would  inevitably 
result  in  family  disruption.  To  the  degree  that  industry  activity  draws  in 
single  females,  some  interaction  with  local  males  may  occur,  but  this  would 
undoubtedly  be  minimal  relative  to  the  alternative  situation. 

Despite  the  fact  that  the  majority  of  employees  are  projected  to  be  non- 
Natives,  some  Native  families  would  undoubtedly  be  affected.  Although  the 
number  of  families  impacted  may  be  relatively  small,  internal  family  dynamics 
may  change  in  some  households  that  may  become  models  of  community  change, 
influencing  closely  interrelated  kinsmen.  Role  differentiation  between  males 
and  females  in  most  Inupiat  and  Yupik  households  emphasize  males  as  households 
heads  and  primary  economic  provider,  while  females  supplement  the  family 
economically,  tend  to  be  less  mobile  than  males,  are  primary  providers  of 
child  care,  and  are  responsible  for  the  majority  of  domestic  duties.  To  date, 
opportunities  for  the  cash  employment  of  both  males  and  females  has  brought 
about  internal  family  changes  in  the  sense  that  males  frequently  leave  their 
home  community  for  temporary  periods  of  time  for  such  employment,  thereby 
leaving  females  as  functional  family  heads  gaining  greater  degrees  of  indepen¬ 
dence.  Social  service  agencies  noted  that  this  trend  was  a  prevalent  by¬ 
product  of  Trans-Alaska  Pipeline  employment  of  Native  males  from  villages 
throughout  the  state.  In  some  cases,  females  have  become  more  involved  in 
local  subsistence  activities,  usually  and  more  traditionally  confined  to 
males.  Commonly,  in  recent  times,  many  females  have  become  increasingly  more 
involved  in  village  full-  and  part-time  employment,  in  part  because  such 
positions  restrict  male  subsistence  mobility.  Although  not  well  documented, 
family  conflicts  over  females  assuming  larger  or  primary  ’’provider"  roles,  and 
traveling  alone  outside  of  the  village  in  conjunction  with  employment,  have 
become  more  prevalent  in  response  to  these  economic  shifts.  The  possibility 
of  Native  females  being  employed  either  directly  in  industry-related  jobs  (a 
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likely  possibility  for  some  because  of  their  duplicated  "minority"  status),  or 
indirectly  in  secondary  service  sector  positions,  may  present  added  impetus  to 
these  changing  family  patterns  while  simultaneously  providing  a  new  source  of 
cash.  (See  TR  54,  Vol.  II,  pp.  74-97  and  97-140.) 

Because  of  unequal  amounts  of  cash  available  to  regional  residents  as  a  result 
of  direct  or  indirect  OCS  employment,  there  would  be  a  trend,  previously 
discussed,  towards  more  complex  economic,  and  hence,  social  stratification. 
The  cash  to  acquire  technology  that  is  presently  desirable  may  continue  to 
allow  and  encourage  the  development  of  what  has  been  referred  to  as  a  "new 
type  of  skinboat  captain  (umealiqs),"  or  entry  into  a  significant  social 
subgroup.  The  criteria  for  membership  becomes  modified  to  include  access  to 
cash.  More  traditional  lines  of  authority  may  be  disrupted  in  such  a  projec¬ 
tion.  As  Graburn  (1969)  notes  for  Canadian  Inupiat,  social  norms  applying  to 
mutual  or  reciprocal  obligations  and  equality  would  also  undergo  more  rapid 
and  extensive  change. 

The  vast  majority  of  social  system  impacts  based  on  the  proposal  would  be 
focused  in  Nome,  rather  than  in  small  Native  communities.  To  the  degree  that 
some  individuals  and  families  from  villages  would  participate  in  Nome  life 
during  this  time,  and  as  the  villages  continue  to  depend  on  Nome  for  regional 
services,  some  effects  of  a  similar  but  much  less  direct  or  intense  nature 
would  be  experienced  outside  of  Nome  and  its  relatively  immediate  vicinity. 

Interethnic  Attitudes  and  Relationships:  The  demographic  structure  (e.g., 
age,  sex,  ethnic  ratio)  of  the  Nome  community  has  remained  relatively  stable 
since  World  War  II,  and  is  projected  to  change  only  minimally  in  the  non-OCS 
case.  In  the  proposal,  this  demographic  structure  would  be  transformed  in 
character.  The  ratio  of  males  to  females  would  increase,  and  there  would 
probably  be  an  increase  in  the  age  associations  of  25-35  years  old.  Social 
interaction  in  Nome  would  be  considerable  with  an  enclave  about  15  miles  or 
less  by  road  from  Nome.  The  social  structure  of  the  community  today  includes 
many  features  of  traditional  Inupiat  and  Yupik  cultures,  including  extended 
family  households,  networks  of  functional  kinship  ties  and  interactions,  a 
high  incidence  of  interpersonal  interaction,  informally  derived  respect  and 
authority,  and  stratification  between  families  focused  on  success  at  subsis¬ 
tence  endeavors  and  access  to  subsistence  technology.  These  non-western 
elements  of  social  structure  still  prevail  today,  but  certainly  would  be  in 
the  vast  minority  under  the  OCS  proposal  induced  social  conditions  in  Nome. 
Nome  would  acquire  a  new  demographic  profile  with  a  much  greater  percentage  of 
males  25-40  years  of  age,  a  larger  adult  population  overall,  a  greater  number 
of  single  individual  and  married  couple  households  with  a  small  average  number 
of  children,  and  a  few  extended  family  households.  This  population  would  be 
extremely  transient  in  nature,  and  large  segments  (possibly  up  to  60%)  would 
turnover  on  the  average  of  every  2  years.  Household  density  would  be  con¬ 
siderably  less  for  all  of  Nome's  population,  except  for  the  households  of 
long-term  Native  Nome  residents.  In  terms  of  social  interaction,  however,  the 
community  character  would  probably  become  more  impersonal,  its  Eskimo  popu¬ 
lation  would  probably  be  a  "minority"  in  the  real  and  perceived  sense,  social 
stratification  would  probably  become  more  obvious  and  functionally  operative, 
and  non-kin  common  interest  associations  would  dominate  the  social  structure. 
Not  only  would  there  be  a  recognizable  ethnic  shift,  but  long  term,  "old 
timer,"  non-Natives  would  also  find  themselves  in  the  position  of  being  both  a 
real  and  perceived  minority  in  the  low  find  social  scene;  indeed,  a  somewhat 
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unique  situation  in  Nome’s  history.  An  enclave  residential  unit  located  in 
the  immediate  vicinity  of  Nome,  Elim,  or  Golovin  would  only  marginally  miti¬ 
gate  these  projections. 

Interethnic  relationships  between  American  Indians  and  non-Indian  Americans, 
in  general,  and  Eskimos  and  non-Eskimos  specifically,  have  been  explored  in 
several  publications  (e.g. ,  Braroe,  1975;  Chance,  1965;  Graburn,  1969;  Hughes, 
1960;  Jones,  1976;  Marston,  1969;  Senungetuk,  1971;  Spindler,  1977,  and 
others) .  Some  insights  from  these  works  will  be  used  here  for  purposes  of 
projection. 

Nome  is  typical  of  more  or  less  remote  "boom”  communities  in  being  composed  of 
a  wide  array  of  ethnic  affiliations,  previous  life  histories,  educational  and 
training  expertise,  interests,  religious  affinities,  and  normative  behavior. 
For  this  reason,  it  can  be  said  with  a  high  degree  of  certainty  that  Nome, 
more  than  any  other  community  of  this  size,  has  a  level  of  social  flexibility 
that  would  be  relatively  adaptive  to  or  tolerant  of  the  level  of  OCS-related 
in-migration  projected  in  the  OCS  proposal.  Such  flexibility  has  limits, 
however,  and  the  process  of  assimilating  such  individual  and  social  diversity 
creates  internal  stress  on  members  of  such  a  community.  With  an  in-migrating 
population  that  rapidly  increases,  at  its  most  stable  point,  the  community's 
population  from  40  to  50  percent,  it  is  adequately  intense  to  suggest  the 
likelihood  of  conflict  and  interpersonal  stress. 

The  primary  focus  of  stress  and  conflict  in  this  particular  instance  is 
closely  related  to  the  ethnic  structure  previously  described.  For  three- 
quarters  of  a  century,  a  minority  of  non-Natives,  Russian  and  American  traders 
and  gold  seekers,  economically  and  politically  dominated  an  Eskimo  majority  in 
the  villages  who  were  Natives  of  the  region  (although  not  so  in  Nome  speci¬ 
fically) .  Although  enslavement,  relocation,  and  conscription  were  not  usual 
practices,  more  subtle  means  of  domination  resulted,  producing  for  many 
Eskimos  who  were  exposed  to  non-Natives  a  feeling  of  inferiority  and  nonac¬ 
ceptance  by  "whites,”  and  resulting  in  suppressed  hostilities.  Over  the 
intervening  years,  internal  adjustments  have  improved  interethnic  relations  to 
some  extent,  and  for  many,  from  all  ethnic  groups,  mutual  tolerance  and  re¬ 
spect  have  been  the  end  result  of  lengthy  understanding  and  communication. 
Mutual  stereotyping,  based  on  ignorance  and  lack  of  interpersonal  contact 
exists,  but  not  nearly  to  as  great  a  degree  as  in  some  urban  multi-ethnic 
community  settings.  To  this  scene  have  come  and  gone  short  term,  non-Native 
residents  in  relatively  small  numbers.  Some  of  them  have  learned  and  devel¬ 
oped  a  respect  and  understanding  of  cultural  and  individual  differences; 
others  have  come  and  gone  equipped  with  negative  preconceptions  of  cultural 
differences  that  are  only  reaffirmed  by  experiences  in  residence. 

The  increase  of  interethnic  conflict  in  response  to  this  major  demographic 
shift  cannot  be  measured  in  terms  of  a  simple  one-to-one  ratio,  but  is  very 
complex.  For  example,  each  instance  of  visible  or  invisible,  direct  or  in¬ 
direct,  simple  or  plain  interethnic  hostility,  prejudicial  judgment,  or  biased 
interpersonal  evaluation  will  have  cumulative  effects  at  the  individual  level. 
That  is,  negative  expectations  will  be  manifested  when  there  is  a  greater 
frequency  of  conflict. 

Nome  would  no  longer  resemble  the  quasi-urban  Native  "town"  it  is  today,  and 
would  probably  become,  as  it  was  at  the  time  of  its  origin,  a  "white  man's" 
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boom  town.  The  interaction  of  the  still  primarily  Inupiat  and  Yupik  villages 
with  this  non-Native  town  would  probably  become  less  comfortable,  more  hos- 
tile,  and  less  comprehensible.  There  is  some  question  that  the  majority  of 
Natives  in  this  setting,  with  the  exception  of  educated  leaders,  skilled 
technicians,  and  professionals,  would  become  part  of  the  perceived  lower 
socioeconomic  class  in  a  town  newly  populated  in  its  majority  by  a  largely 
similar  group  of  non-Native  oil  workers.  Those  who  remain  as  part  of  the 
stable  population  would  exceed  all  other  presently  existing  social  segments  of 
Nome's  population.  Nome's  present  flexibility  as  a  community,  which  accepts  a 
widely  divergent  population,  would  probably  diminish. 

Positive  and  Negative  Indicators  of  Response  to  Change:  The  proposal  would 

probably  involve  more  negative  responses  to  change  on  the  part  of  the  Inupiat 
and  Yupik  population,  than  on  the  part  of  the  non-Native  population.  While 
not  accurately  quantifiable  for  reasons  previously  discussed,  it  is  projected 
that  indices  of  negative  change  (e.g.,  suicide,  alcohol,  and  other  drug  abuse, 
homicides,  family  disintegration,  etc.)  would  increase  for  the  following 
reasons : 

°  Native  animosities  and  anxieties  resulting  from  the  rapid  and  intense 
growth  of  the  non-Native  population,  projected  in  this  case,  would  prob¬ 
ably  result  in  a  high  escalation  of  all  of  these  indices. 

°  Because  of  the  population  increase  and  non-local  origins  of  the  majority 
of  this  population,  the  Nome  community  would  probably  take  on  a  less 
personal  character.  Face-to-face  relationships  with  individuals  with 
whom  one  is  familiar  would  decrease  in  frequency.  This  context  is  one  in 
which  interpersonal  conflict  may  escalate  and  behavior  restraints  opera¬ 
tive  between  acquaintances,  friends,  or  kinsmen  would  be  rendered  less 
effective.  Both  violent  and  non-violent  crimes  could  be  expected  to 
multiply. 

°  Stress  related  to  sexual  competition,  primarily  for  local  females,  in¬ 
creased  economic  stratification,  and  increased  alcohol  and  other  drug  use 
and  abuse,  would  result  in  a  decline  in  overall  family  solidarity  for 
both  Natives  and  non-Natives,  but  probably  more  so  for  Native  families 
living  in  Nome  who  would  have  recently  come  from  the  villages.  They 
would  have  fewer  adaptive  skills  for  coping  with  town  life. 

°  According  to  professional  mental  health  personnel  in  Nome  today,  there  is 
a  significant  number  of  residents  of  Nome  and  the  villages  who  are  only 
marginally  functioning  under  current  social  conditions.  Added  stress 
resulting  from  a  rapid  population  expansion,  economic  inflation,  poten¬ 
tial  threats  to  subsistence,  increased  regulatory  control,  economic  and 
social  stratification,  and  a  more  impersonal  social  setting,  may  be 
adequate  impetus  to  push  some  of  these  individuals  "over  the  edge"  re¬ 
sulting  in  potential  suicide.  (See  causes  of  anomic  suicide  in  Durkheim, 
1951.) 

Positive  indices  of  response  to  change  would  generally  focus  on  the  realiza¬ 
tion  of  an  OCS  find. 

°  An  attitude  of  economic  optimism,  speculation,  and  an  improved  real  and 
perceived  standard  of  living  for  the  relatively  small  percentage  of  the 
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local  population  that  may  directly  or  indirectly  benefit  from  OCS  devel¬ 
opment  would  become  apparent. 

°  OCS  development  may  result  in  an  improvement  of  Nome’s  physical  setting 
which  would  probably  be  perceived  as  an  improvement  in  the  quality  of 
life. 

If  industry  continues  its  efforts  to  create  a  responsible  and  concerned 
public  image,  this  could  possibly  result  in  some  level  of  fiscal  contri¬ 
bution  to  both  local  social  needs  (education,  medical  care,  mental  health 
care,  communications  expansion,  etc.)  and  positive  community  functions. 

°  A  population  increase  and  related  economic  investment  by  business  owners 
may  result  in  improved  local  entertainment  and  recreational  opportunities 
(e.g.,  restaurants,  theaters,  etc.). 

Conclusion :  Impacts  of  the  proposal  on  sociocultural  resources,  based  on  the 

preceding  indicators,  is  considered  to  be  moderate.  There  would  be  an  accel¬ 
erated  trend  towards  social  stratification,  and  a  gradual  shift  to  non-kin 
based  Inupiat  and  Yupik  social  structure. 

Effect  of  Mitigating  Measures:  If  the  suggested  Orientation  Program  measure 
contained  discussions  of  the  present  people,  their  institutions,  the  functions 
of  those  institutions  and  groups,  and  the  effects  that  contacts  by  OCS-related 
employees  in  the  villages  could  have,  then  with  increased  understanding,  the 
orientation  program  could  lessen  the  impacts,  but  could  not  totally  mitigate 
them. 

Cumulative  Effects:  The  proposed  Beaufort  Sea  sale  71  impacts  may  be  added  to 
impacts  from  new  wells  and  discoveries  in  Norton  Sound.  The  proposed  state 
sale,  the  Calista  Corporation  oil  and  gas  lobby,  possible  tanker  traffic  from 
Navarin  Basin  sale  83,  Chukchi  sale  85,  and  Hope  Basin  sale  86,  port  developed 
in  Nome,  and  hard  minerals  mining  are  possible  during  the  exploration  and 
development  of  the  proposed  Norton  Sound  57  lease  sale.  With  these  projects, 
the  sociocultural  change  over  a  longer  time  period  is  estimated  to  be  moderate 
without  the  enclave.  This  is  because  of  immergent  effects  of  diverse  pro¬ 
jects.  With  an  enclave,  cumulative  impacts  would  be  reduced  considerably. 

Unavoidable  Adverse  Effects:  Adverse  effects  on  the  sociocultural  systems  are 
expected  to  be  relatively  moderate  for  Nome  and  low  for  the  villages  under  the 
proposal . 


c*  Impacts  on  Subsistence  Patterns:  Definitions  of  subsis¬ 
tence  are  provided  in  Section  III.B.3.  Subsistence  patterns  characteristic  in 
the  Bering  Strait,  Norton  Sound,  and  Yukon  Delta  regions,  and  seasonal  use 
patterns  by  species,  are  also  found  in  Section  III.B.3.  For  purposes  of  this 
impact  assessment,  primary  resources  are  defined  as  those  resources  contribut¬ 
ing  substantially  to  family  diet,  and  important  cultural  elements  both  as 
foods  for  important  community  events  and  as  activities  around  which  family  and 
community  life  are  centered  and  organized.  Primary  subsistence  resources  are 
not  only  essential  to  the  daily  life  and  diet  of  resident  villagers,  but  they 
provide  the  economic  security  normally  associated  with  money  in  a  cash 
economy. 
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Secondary  resources  are  for  the  most  part  less  frequently  utilized  or  avail¬ 
able  in  the  local  area.  Some  of  the  distinction  between  primary  and  secondary 
resources  is  evident  in  village  subsistence  calendar  data  collected  in  1974 
and  1976  in  the  Yukon-Kuskokwim  Delta  and  reproduced  by  Nunam  Kitlutsisti  and 
the  Association  of  Village  Council  Presidents  (Table  IV. B . 1 . c . - 1 ) . 

It  is  clear  from  these  data  that  the  village  of  Kotlik  is  over  80  percent 
dependent  upon  fish,  while  Alakanuk  depends  more  heavily  on  sea  mammals 
(22  percent  with  60  percent  dependence  on  fish) .  Emmonak  harvests  more  birds 
than  the  other  two  villages.  These  patterns  of  subsistence  harvest  may  be 
long-lasting  village  preferences  for  certain  foods  or  may  reflect  the  shorter 
term  availability  of  certain  resources  to  that  local  community.  If  statistics 
were  available  for  a  longer  period  of  time,  it  is  likely  that  fluctuations  in 
these  patterns  would  be  evident,  reflecting  change  in  hunting  and  fishing 
pressure,  population  composition  of  the  village,  availability  of  other  sources 
of  food  and  local  cash  resources,  among  other  factors.  Table  IV.B.1.C.-2 
provides  a  similar  distribution  of  mammals,  fish,  fowl,  and  plants  for  Bering 
Strait  and  Norton  Sound  villages,  adapted  from  Selkregg  1976. 

Alteration  of  the  environment  in  which  subsistence  harvesting  takes  place  has 
a  number  of  consequences  which  can  be  analytically  separated  for  purposes  of 
impact  assessment.  First,  alteration  in  the  food  resources  available  locally 
would  affect  subsistence  take  of  fish,  sea  mammals,  birds,  or  vegetation. 
This  could  occur  as  a  direct  result  of  alteration  of  habitat  or  disturbance  of 
habitat  or  biological  resources  themselves  as  the  result  of  onshore  construc¬ 
tion  or  gravel  extraction  activities;  disturbance  of  feeding  or  reproductive 
activity  of  primary  subsistence  resources  such  as  the  bowhead,  gray,  and 
beluga  whales,  bearded  and  other  seals,  walrus,  or  salmon;  contamination  of 
biological  resources  or  habitat  by  oilspills;  diversion  of  village  subsistence 
efforts  by  offshore  or  onshore  facility  siting;  diversion  of  hunting  and 
fishing  efforts  in  the  event  of  an  oilspill,  and  subsequent  efforts  to  cleanup 
the  spill;  and,  increased  costs  associated  with  obtaining  subsistence  re¬ 
sources  if  these  resources  were  locally  depleted,  or  if  populations  were 
significantly  reduced. 

Table  IV.B.1.C.-3  provides  an  overview  of  probable  relationships  between 
subsistence  species  and  major  sources  of  disturbance,  providing  a  general 
assessment  of  sensitivity  to  disturbance.  Three  areas  of  potential  sensi¬ 
tivity  are  compared  for  purposes  of  this  assessment:  oilspills,  construction 
impacts,  and  harvest  pressure.  The  reader  should  consult  the  specific  bio¬ 
logical  resource  impact  assessments  found  in  section  IV. B. 2.  for  specific 
species  and  their  unique  sensitivities  or  vulnerabilities  to  various  types  of 
disturbance.  Table  IV.B.1.C.-3  is  meant  as  an  overview  only  to  attempt  to 
relate  the  potential  effects  of  various  factors  on  primary  and  secondary 
subsistence  resources.  The  table  can  be  used  to  assess  a  range  of  potential 
impacts  to  the  people  who  are  dependent  upon  these  resources  with  the  aid  of 
the  Oilspill  Risk  Analysis,  other  impact  assessments  concerning  Inupiat  sub¬ 
sistence,  and  sociocultural  studies  conducted  specifically  for  this  proposed 
lease  sale  area. 

The  areas  of  greatest  oilspill  risk  in  this  proposed  lease  sale  area,  within  a 
10-day  period,  in  order  of  greatest  potential  risk,  are  included  in  Appen¬ 
dix  J. 
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Table  IV.B.l.c.-l 

Summary  of  Subsistence  Calendar  Harvest 
For  Three  Yukon  River  Delta  Villages,  1974  and  1976 


Village 

Number  of 
Households* 

Pounds  Per 
Village 

Pounds  Per 
Family 

Kotlik 

1974 

1976 

%  1974/1976 

35 

37 

550,036 

498,500 

14,616 

13,473 

Emmonak 

1974 

1976 

%  1974/1976 

71 

75 

550,036 

820,500 

3,712 

10,807 

Alakanuk 

1974 

1976 

%  1974/1976 

82 

83 

357,200 

906,750 

4,355 

10,924 

Land 

Sea 

Fish 

Mammals 

Mammals 

Birds 

Vegetables 

525,131 

13,533 

6,020 

2,767 

12,486 

400,000 

16,280 

34,140 

27,280 

20,800 

81.6/80.2 

15.6/3.2 

.07/6.8 

.2/5.6 

1.4/4.2 

171,423 

20,662 

30,530 

33,847 

7,100 

601,000 

37,800 

81,700 

58,600 

41,400 

65.1/73.3 

7. 8/4. 6 

11.6/10.0 

12.8/7.1 

2.7/5.0 

212,840 

23,560 

79,600 

19,850 

21,350 

680,910 

41,200 

92,400 

45,540 

46,700 

59.6/75.2 

6. 6/4.5 

22.3/10.2 

5. 6/5.0 

6.0/5.2 

Source:  Association  of  Village  Council  Presidents  and  Nunam  Kitlutsisti,  Subsistence  Food  Harvest  Yukon-Kuskokwim 
Delta:  1974  and  1976,  a  compilation  by  individual  village  families  of  food  harvested  each  day  and  recorded  on  calendars. 

*  In  some  cases,  numbers  of  households  sampled  is  small.  Plans  are  to  update  this  calendar  data  in  1981  (Harold  Sparck, 
personal  communication,  December  12,  1980). 


Table  IV.B.1.C.-2 


Geographic  Patterns  of  the  Use  of  Subsistence  Resources 
in  the  Norton  Sound  Region  ^ 


Average  &  Range  Percent  Utilization 


Average  &  Range 


Village  Area 

Mammals 

Fish 

Fowl 

Plants 

Total  Kg/person 

Offshore  Islands^ 

90.9 

(73.7-98.8) 

5.4 

(0.4-15.7) 

1.7 

(0.6-  3.3) 

2.0 

(0.1-  7.2) 

1,149.1 

(308.1-2,946.2) 

Bering  Strait^ 

94.2 

(91.9-97.1) 

2.1 

( 1.3- 2.6) 

0.5 

(0.4- 0.5) 

3.2 

(1.1- 4.9) 

841.3 

(544.8-1,137.0) 

Seward  Peninsula^ 

56.7 

(28.9-76.4) 

30.4 

(14.9-53.7) 

2.3 

(1.8- 3.1) 

10.6 

(6.8-15.5) 

182.8 

(153.2-238.4) 

Norton  Sound 

45.9 

(30.4-63.5) 

38.9 

(16.6-52.8) 

10.8 

(1.5-27.6) 

4.4 

(1.1- 9.5) 

333.5 

(173.7-661.7) 

1  Source:  adapted  from  data  collected  by  the  Northwest  Alaska  Native  Association  as  presented  in  Selkregg,  1976,  p.  199. 

2  Diomede,  Gambell,  Savoonga,  and  King  Island. 

3  Shishmaref  and  Wales. 

4  Teller,  Brevig  Mission,  and  Nome. 

5  Elim,  Golovin,  Koyuk,  White  Mountain,  Shaktoolik,  Unalakleet,  Stebbins,  and  St.  Michael. 


Table  IV.B.1.C.-3 


Biotic  Resources  Utilized  by  Residents  of  the  Bering  Strait/Norton  Sound  Area 
and  Their  Relative  Sensitivity  to  Three  Types  of  Disturbance* 


Common  Name 

Relative  Sensitivity  to 

Primary  Food  and 

Raw  Material  Sources 

Oilspills* 

Construction  Impacts* 

Harvest  Pressure  *  * 

Whale,  bowhead 

Low-Moderate 

Low-Moderate 

High  (throughout  range) 

Whale,  beluga 

Low-Moderate 

Low-Moderate 

Moderate 

Walrus,  Pacific 

Low-Moderate 

Low 

Moderate 

Seal,  bearded  (ugruk  or  mukluk) 

Low 

Low 

Low-Moderate 

Seal,  harbor  or  spotted 

Low 

Low-Moderate 

Low 

Seal,  ringed 

Moderate 

Moderate-High 

Moderate-High  (localized  effect) 

Salmon,  silver 

Moderate 

Low 

High 

Salmon,  chum 

Moderate 

Low 

High 

Salmon,  humpback 

Moderate 

Low 

High 

Salmon,  sockeye 

Moderate 

Low 

High 

Moose 

Very  Low 

Moderate 

High 

Caribou  or  reindeer 

Very  Low 

Moderate 

High 

Whitefish,  broad 

Moderate 

Low 

Low 

White  fish,  humpback 

Moderate 

Low 

Low 

Sheefish 

Moderate 

Low 

Low  (not  a  popular  sportfish) 

Secondary  Food  and 

Raw  Material  Sources 

Seal,  ribbon 

Low 

Low-Moderate 

Low-Moderate 

Whale,  gray 

Low-Moderate 

Low-Moderate 

Moderate- High 

Bear,  polar 

Low 

Low-Moderate 

Moderate 

Bear,  black 

Very  Low 

Low-Moderate 

Moderate 

Bear,  grizzly 

Very  Low 

Low-Moderate 

Moderate 

Beaver 

Very  Low 

Low-Moderate 

Moderate 

Squirrel,  arctic  ground 

Very  Low 

Low-Moderate 

Moderate 

Porcupine 

Very  Low 

Low-Moderate 

Moderate 

Hare,  snowshoe 

Very  Low 

Low-Moderate 

Moderate 

Auklet,  least 

Very  High 

Moderate 

Low 

Auklet,  crested 

Very  High 

Moderate 

Low 

Auklet,  parakeet 

Very  High 

Moderate 

Low 

Eider  (severed  species)  , 

High-Very  High 

Moderate 

Low-Moderate 

Oldsquaw 

High 

Moderate 

Low-Moderate 

Pintail 

Moderate-Low 

Low 

Low-Moderate 

Table  IV.B.1.C.-3 
(continued) 


Common  Name 

Relative  Sensitivity  to 

Secondary  Food  and 

Raw  Material  Sources  (continued) 

Oilspills* * ** 

Construction  Impacts* 

Harvest  Pressure 

Brant,  black 

High 

Moderate 

Moderate-High 

Goose,  snow 

Low 

Moderate 

Moderate 

Goose,  white-fronted 

Low 

Moderate 

Moderate-High 

Crane 

Low 

Moderate 

Low 

Murre,  common  (particularly  eggs) 

High 

Moderate 

Low 

Murre,  thick-billed  (particularly  eggs) 

High 

Moderate 

Low 

Ptarmigan,  willow 

Very  Low 

Moderate 

Moderate 

Ptarmigan,  rock 

Very  Low 

Moderate 

Moderate 

Crab,  king 

Moderate 

Low 

Low 

Crab,  tanner 

Moderate 

Low 

Low 

Clams 

High 

Low 

Low 

Blackfish 

Low 

Low 

Low 

Char,  arctic 

Low 

Low 

Low 

Cod,  saffron 

Low 

Low 

Low 

Tomcod,  Pacific 

Low 

Low 

Low 

Flounder,  arctic 

Low 

Low 

Low 

Grayling 

High 

Moderate 

Moderate 

Pike,  northern 

Low 

Moderate 

Moderate 

Cisco,  least 

Low 

Moderate 

Moderate 

Herring,  Pacific 

High 

Moderate 

Moderate 

Halibut,  Pacific 

Low 

Low 

Low 

Smelt 

High 

Low 

Low 

Mussels  (several  species) 

High 

Low 

Low 

Sculpin 

Low 

Low 

Low 

Burbot 

Low 

Low 

Low 

White  fish 

Moderate-High 

Low 

Low 

Source:  Ellanna,  1980;  Technical  Report  No.  54,  Vol.  1,  Alaska  OCS  Office. 

*  Assessments  of  relative  population  sensitivity  to  oilspills  and  construction  impacts  are  generalized  assessments  which,  for 
the  most  part,  are  not  specific  to  the  Norton  Sound  region,  unless  noted.  See  text,  Section  IV  for  detailed  assessments  by  impact 
category.  Assessments'  portrayed  are  subjective  and,  in  many  cases,  not  based  on  empirical  studies,  but  instead,  represent 
reasonable  extrapolations. 

** Harvest  pressure  impacts  for  birds  cannot  be  reliably  assessed  by  species. 


The  reader  is  referred  to  Appendix  J,  Tables  7  through  22,  which  show  the 
specific  probability  calculations  for  both  smaller  (under  1000  bbls)  and 
larger  (over  10,000  bbls)  spills.  For  the  proposal,  the  overall  probability 
of  oilspills  contacting  one  of  the  marine  targets  is: 


Within 

10  days 

Greater  than 

Greater  than 

1000  bbls 

10,000  bbls 

(1) 

Gray  whale  target 

75% 

47% 

(2) 

Mid-boundary  target  No.  5  (winter 
season) 

53% 

28% 

(3) 

King  crab  feeding  area  (summer  season) 

43% 

20% 

(4) 

Sea  bird  foraging  area  target  No.  2 
(winter  season) 

36% 

16% 

(5) 

Mid-boundary  target  No.  1  (summer 
season) 

35% 

16% 

(6) 

Mid-boundary  target  No.  4  (winter 
season) 

26% 

11% 

It  will  be  noted  that  the  highest  probability  calculations  are  associated  with 
small  spills.  Only  three  marine  targets  show  more  than  20  percent  probability 
of  a  larger  oilspill  contacting  the  target  in  10  days.  These  areas  are  all  on 
the  tanker  route  or  in  the  vicinity  of  Cape  Nome  facilities.  On  the  other 
hand,  while  an  oilspill  may  be  statistically  probable  over  the  life  of  the 
field,  the  actual  occurrence  of  oilspill  events  in  Alaska  0CS  waters  has  been 
extremely  limited,  according  to  industry  sources  (sale  60  EIS  testimony). 

These  six  offshore  areas  have  the  highest  average  risk  of  a  potential  oil¬ 
spill,  within  a  10-day  travel  time,  reaching  their  boundary  area.  Larger 
targets,  like  the  gray  whale  feeding  target,  have  higher  probabilities  of 
oilspill  contact,  in  part,  because  of  the  size  of  the  target.  On  the  other 
hand,  the  probabilities  associated  with  target  "hits"  are  a  function  of  ocean¬ 
ographic  conditions  of  the  area,  and  are  therefore  useful  predictors  of  the 
direction  of  oilspill  travel  from  various  launch  points  within  the  proposed 
lease  sale.  Given  the  above  high  risk  areas,  we  can  identify  the  villages 
most  likely  to  be  affected  if  an  oilspill  event  did  occur  and  did  spill  oil  in 
the  targeted  area. 

(1)  Gray  Whale  Feeding  Area:  The  villages  most  likely  to  be  affected  by  an 
oilspill  in  this  area  are  the  whaling  and  walrus  hunting  villages  of  the 
Bering  Strait  subregion:  Savoonga,  Gambell,  King  Island,  Diomede,  Nome  sub¬ 
communities  of  these  villages. 

(2)  Mid-Boundary  Target  No.  5:  The  same  villages  as  (1). 

(3)  King  Crab  Summer  Target:  Villages  from  Nome  to  Golovin  Bay  primarily, 
including  Nome,  Solomon,  White  Mountain,  Golovin,  and  Council;  perhaps  also 
Elim,  Moses  Point,  Koyuk,  and  Shaktoolik.  Villages  dependent  upon  the  crab 
commercial  fishery  are  Nome,  Unalakleet,  and  Shaktoolik. 

(4)  Sea  Bird  Foraging  Area  No.  2  Off  Sledge  Island:  Nome,  King  Islanders  in 
Nome . 
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(5)  Mid-Boundary  Target  No.  1- -Summer  Season:  All  villages  from  Nome  to 
Unalakleet  dependent  on  this  area  for  summer  sealing  and  fishing:  Nome, 
Solomon,  Council,  White  Mountain,  Golovin,  Elim,  Moses  Point,  Koyuk,  and 
Unalakleet . 

(6)  Mid-Boundary  Target  No.  4--Winter  Season:  Yukon  Delta  villages,  particu¬ 
larly  those  dependent  on  fall  marine  mammal  migrations:  Kotlik,  Alakanuk, 
Emmonak,  and  Mountain  Village;  also  Gambell  and  Savoonga  on  St.  Lawrence 
Island,  particularly  in  the  event  of  a  larger  oilspill. 

Effects  on  villages  would  depend  on  a  number  of  factors  including  size  of  the 
spill,  winter  or  summer  weather  conditions,  availability  and  deployment  of 
oilspill  cleanup  equipment,  as  well  as  the  number  of  biological  resources  in 
the  area  at  the  time  and  their  response  to  oil  contact,  among  others.  A  range 
of  probable  effects  can  be  anticipated,  however.  Winter  oilspills  off  Sledge 
Island  near  Nome  could  affect  winter  subsistence  efforts  and  harvests  of 
affected  villages  at  a  time  when  household  stocks  of  subsistence  foods  are 
low.  Summer  oiling  in  the  vicinity  of  primary  sealing  and  walrus  hunting 
areas  (approximated  by  mid-boundary  target  No.  1)  could  reduce  subsistence 
harvest  of  seals  and  walrus,  at  least  temporarily.  A  major  oilspill  which 
displaced  or  reduced  the  population  of  walrus,  bowhead  or  gray  whale  (gray 
whale  feeding  area),  could  substantially  stress  villages  whose  whole  culture 
is  centered  and  organized  around  whaling  and  walrus  hunting  activities 
(Gambell  and  Savoonga).  These  stresses  to  villages  would  occur  if  substantial 
change  in  animal  distribution  occurred,  or  if  disruptions  to  subsistence 
harvest  activities  occurred  in  the  event  of  a  major  cleanup  effort. 

Nevertheless,  as  discussed  in  Section  IV.B.2.d.,  localized  direct  and  indirect 
effects  on  marine  mammals  may  occur,  but  are  generally  unlikely. 

Potential  tainting  of  sea  mammals,  birds,  and  fish,  and  the  psychological 
stress  caused  by  the  fear  of  oilspill  pollution  of  one's  "garden"  are  not 
quantifiable,  but  are  real  concerns  of  the  residents  in  this  region.  Signifi¬ 
cant  and  meaningful  village  participation  in  oilspill  cleanup  efforts  and 
planning  could  mitigate  some  of  these  fears  and  concerns. 

Impacts  on  endangered  whales  are  discussed  in  Section  IV.B.2.e.  and  on  non- 
endangered  marine  mammals  (including  spotted,  ringed,  bearded,  and  ribbon 
seals;  walrus;  beluga,  minke ,  and  killer  whales;  as  well  as  polar  bear),  in 
Section  IV.B.2.d.  Oilspill  effects,  noise  disturbance,  habitat  disruption, 
and  other  direct  and  indirect  effects  on  these  species  could  indirectly  affect 
subsistence  use,  if  these  disturbances  encourage  withdrawal  or  avoidance  of  an 
area  by  a  particular  species;  if  disturbance  contributed  to  significant  de¬ 
clines  in  favored  species;  or,  if  reductions  in  prey  species  reduced  popula¬ 
tions  of  these  marine  mammals. 

Impacts  on  sea  birds  and  coastal  birds  would  also  affect  villages  dependent  on 
them  for  subsistence.  Yukon  Delta  villages  in  particular  could  be  affected  by 
both  oilspill  contact  on  living  birds  and  by  persistence  of  oil  in  the  delta 
environment.  (See  Sections  IV.B.2.a.  and  c.)  Impacts  on  fisheries  are  dis¬ 
cussed  in  Section  IV.B.2.b. 

Onshore  Impacts:  The  onshore  impacts  and  pipeline  demands  of  the  various 
transportation  scenarios  suggest  an  undetermined  disruption  of  onshore  terres- 
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trial  habitat  in  the  Cape  Nome  to  Nome  area,  if  development  occurs.  There  is 
a  potential  for  considerable  short-term  competition  between  sport  and  subsis¬ 
tence  users  of  fish  and  game  in  the  Nome-Cape  Nome  area.  If  new  residents 
working  in  OCS-related  jobs  undergo  an  orientation  to  the  area,  and  if  their 
long  hours  and  relative  transiency  in  the  area  encourage  out-migration  during 
off  hours,  then  it  is  unlikely  that  exploration  phase  work  forces  would  sig¬ 
nificantly  add  to  harvest  pressure  on  fish  and  game  populations.  With  onshore 
development,  however,  an  additional  228  to  3169  OCS-related  residents  during 
the  1983  to  1987  period  are  projected,  dropping  off  gradually  to  slightly  over 
400  by  the  year  2000  (see  Table  IV.B . 1 . a . -1) .  By  1984,  1105  0CS,  non-enclave 
residents  could  begin  significantly  affecting  local  use  of  fish  and  game, 
local  game  management  of  these  species,  and  town-OCS  resident  relationships 
relating  to  fish  and  game  harvests,  particularly  moose,  salmon,  other  fish, 
ducks  and  geese,  and  small  game  on  the  Seward  Peninsula.  During  the  period 
1984  through  1991,  anticipated  OCS  resident  population  is  assumed  to  range 
from  1105  in  1984  to  a  peak  of  3169  in  1988,  to  998  in  1991.  During  these 
peak  population  years,  it  can  be  anticipated  that  harvest  pressure  and  compe¬ 
tition  would  be  most  intense,  dropping  off  as  OCS-related  population  declines. 
This  assessment  is  based  on  the  assumption  that  industry- community  negotia¬ 
tions  concerning  harvests  of  fish  and  game  do  not  occur.  If,  as  in  the  case 
of  Yakutat,  industry- community  negotiations  do  limit  fish  and  game  harvests  by 
non-residents,  some  of  these  assumed  conflicts  may  not  occur,  or  may  be  less 
intense  if  they  do  occur. 

Harvest  Pressure  and  Other  Sociocultural  Impacts:  Another  important  potential 
effect  resulting  from  the  proposed  lease  sale  is  the  interaction  likely  to 
occur  between  industrially-oriented  populations  and  the  predominant  Eskimo 
population  of  the  Norton  Basin  region.  The  issue  of  cash  inducements  to  ivory 
sales  is  already  a  matter  of  controversy  in  the  region  and  the  state,  and 
could  be  expected  to  intensify  with  industrial  development  in  the  area.  Value 
conflicts  between  regional  and  village  corporation  leaders  and  stockholders 
concerning  the  direction  of  corporate  policies  could  intensify,  particularly 
where  land  sales  affect  subsistence  use  of  lands.  For  example,  Ellanna  (1980) 
reports  that  many  villages  within  the  Norton  Sound  region  selected  lands  under 
ANCSA  for  their  subsistence  values,  rather  than  for  mineral,  oil,  and  gas 
potential.  Yet,  if  cash  inducements  increase,  pressure  to  change  this  orien¬ 
tation  away  from  subsistence  use  would,  no  doubt,  cause  stress  on  family  and 
community  relationships. 

Increased  cash  in  the  region  would  provide  increasing  opportunity  to  realize 
important  cultural  values.  Insofar  as  subsistence  activities,  including 
whaling  and  sea  mammal  hunting  are  associated  with  premier  cultural  values,  it 
is  likley  that  individuals  formerly  unable  to  afford  participation  in  these 
activities,  would  avail  themselves  of  this  opportunity.  This  could  increase 
harvest  pressure  on  large  marine  mammals  in  particular,  and  perhaps  the  beluga 
whale,  as  well  as  the  ringed  and  spotted  seals. 

Ellanna  (1980),  and  Nunam  Kitlutsisti  (1980),  have  suggested  that  the  availa¬ 
bility  of  increased  cash  to  young  men  of  hunting  age  not  only  increases  the 
number  of  hunters  who  can  afford  to  engage  in  prestigious  hunts,  but  may  also 
encourage  less  careful  hunting  practices  since  participation  in  a  hunting  crew 
may  not  require  as  high  a  standard  of  skill,  or  be  as  indicative  of  high 
cultural  and  ethical  standards  as  was  the  case  when  access  was  limited. 
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Related  to  this  potential  increase  in  harvest  pressure  is  increased  regula¬ 
tion,  which,  from  a  local  perspective,  is  often  seen  as  harassment.  The 
increasing  stress  normally  felt  by  municipal  governments  in  energy  boom  towns 
can  be  expected  to  be  felt  in  the  Norton  Sound  region  by  key  leadership  groups 
of  the  subsistence  economy,  particularly  the  Alaska  Eskimo  Walrus  Commission, 
the  Eskimo  Whaling  Commission,  and  Kawerak,  Inc.;  and  in  the  Calista  region, 
Nunam  Kitlutsisti  and  the  Association  of  Village  Council  Presidents  (AVCP) . 

Another  likely  effect  of  oil  and  gas  activity  in  the  area  would  be  an  unknown 
reduction  in  the  amount  of  sharing  and  distribution  of  food,  raw  materials, 
and  services  associated  with  a  subsistence  system.  Ellanna,  and  others, 
report  that  cash  is  not  shared  as  readily  or  as  widely  as  are  subsistence 
foods.  Increasing  cash  in  the  economy  would,  therefore,  have  the  effect  of  a 
reduction  in  sharing,  which  in  turn,  would  affect  family  and  other  social 
relationships.  If  widespread,  community  cohesion  might  be  threatened. 

Ellanna  also  reports  that  cost  inflation  of  housing  and  fuel  in  Nome  might 
encourage  local  plans  by  indigenous  village  populations  to  relocate  back  to 
their  original  village  sites,  or  to  a  site  more  recently  chosen  during  the 
settlement  of  land  claims.  For  example,  King  Islanders  in  Nome  might  accel 
erate  plans  to  relocate  to  the  Cape  Wooley  area  to  take  advantage  of  locally 
available  resources  there,  and  to  return  to  a  less  cash-dependent  lifestyle. 
It  is  also  likely  that  some  Nome  Eskimo  people  who  are  unable  to  afford  in¬ 
creasing  housing  costs  and  other  urban  amenities,  yet  participate  less  ac¬ 
tively  in  the  subsistence  economy,  would  become  marginal  both  to  subsistence 
and  cash  economies  in  Nome,  adding  strain  to  the  medical  and  social  service 
delivery  systems. 

Conclusion:  Oilfield  development  could  affect  village  harvests  dependent  on 

the  Sledge  Island  to  St.  Lawrence  Island  area  (Chirikov  Basin),  for  sealing, 
beluga  whaling,  walrus,  and  whale  hunting.  Villages  most  likely  to  be  af¬ 
fected  are  Eskimo  populations  of  Nome,  including  the  King  Island  community, 
Diomede  Islanders  in  Nome,  St.  Lawrence  Islanders  in  Nome,  and  residents  of 
Gambell ,  Savoonga,  and  Diomede.  Of  these  villages,  Savoonga  residents  would 
be  most  affected  since  their  offshore  (and  onshore)  hunting  areas  are  rela 
tively  vulnerable,  compared  to  other  areas.  Onshore  impacts  and  associated 
activities  potential  competition  and  conflict  between  sport  and  subsistence 
activities  could  be  significant,  particularly  in  the  1984  to  1991  onshore 
development  period.  During  exploration,  onshore  impacts  are  considered  insig¬ 
nificant.  Harvest  pressure  on  biological  resources  of  high  cultural  value  can 
be  expected  to  increase  with  the  increased  exposure  of  industrially-oriented 
populations  to  local  residents.  Marine  mammals  in  particular  may  be  affected. 
Increased  cash  in  the  economy  could  reduce  sharing  of  fish  and  game  to  an 
unknown  extent,  which  over  time  could  affect  community  cohesion. 

Effect  of  Mitigating  Measures:  For  the  proposed  lease  sale,  the  following 

measures  could  mitigate  some  of  the  impacts  expected  to  occur  on  subsistence 
use  areas  and  villages  in  the  Norton  Sound  area:  Protection  of  Cultural 
Resources  and  the  Orientation  Program  (if  it  consisted  of  sufficient  detail 
concerning  subsistence  lifestyles  and  activities  to  prepare  industry  workers 
to  avoid  disturbing  activities),  could  provide  significant  mitigation.  The 
potential  Information  to  Lessees  that  contain  language  which  warn  of  potential 
disturbance  to  subsistence  species,  alert  non-residents  to  culturally  signifi¬ 
cant  sites,  alert  lessees  to  the  need  to  avoid  disturbing  subsistence  activi- 
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ties  in  progress,  potentially  provide  forums  for  two  areas  of  conflict  with 
subsistence  use  activities,  oilspill  contingency  planning  and  other  types  of 
oil  industry-environmental  conflicts  requiring  assistance  from  an  inter-agency 
biological  task  force,  are  as  follows: 

Informaton  on  Bird  and  Marine  Mammal  Protection, 

Information  on  Iditarod  National  Historic  Trail, 

Information  on  Subsistence  Activities,  and 
Information  Oilspill  Contingency  Plans 

(Refer  to  Section  II.B.l.c.  for  further  discussions  on  potential  mitigating 
measures . ) 

Seasonal  drilling  restrictions  on  specified  tracts  (see  Fig.  II.B.l.c.-l) 
could  benefit  all  the  Norton  Sound  villages  dependent  on  walrus,  whales,  and 
seals,  particularly  those  marine  mammals  who  migrate  past  the  delta.  Most 
subsistence  hunting  of  these  species  occurs  in  either  spring  or  fall  during 
their  migration  into  and  out  of  the  area  (see  Table  III. B. 3.-1).  Protection 
of  these  species  from  significant  disturbance  would  indirectly,  but  signifi¬ 
cantly,  protect  villages  dependent  upon  them  for  subsistence.  In  the  case  of 
endangered  whales,  and  walrus  in  particular,  this  added  measure  of  protection 
could  help  assure  the  continuance  of  extremely  important  cultural  practices 
associated  with  whaling  and  walrus  hunting  that  are  central  to  Inupiat  and 
Yupik  Eskimo  identity,  as  well  as  village  social  and  cultural  organization. 

Protection  against  oilspill  and  habitat  disturbances  in  the  Yukon  Delta,  pro¬ 
vided  by  the  potential  Measure  for  Areas  of  Special  Concern  (Sec.  II.B.l.c.) 
would  help  protect  subsistence  uses  in  this  valuable  habitat. 

Cumulative  Effects: 

Port  of  Nome  Deepwater  Terminal:  Temporary  alteration  of  habitat  in  the  Nome 
port  area,  human  disturbance  associated  with  the  construction  activity,  short¬ 
term  noise,  and  other  disturbance  to  local  marine  mammals,  fish,  and  game,  can 
be  expected  from  this  proposed  project.  Local  subsistence  harvests  of  species 
in  the  construction  area  would  be  interrupted  until  the  project  was  completed. 
Long  term  effects  of  species  disturbance  are  discussed  in  Section  IV. B. 2. 
Localized  short-term  effects  on  subsistence  harvests  can  be  expected,  with 
some  diversion  of  subsistence  efforts  anticipated  during  construction.  Some 
long-term  competition  with  subsistence  fishing  harvests  is  anticipated,  if  the 
port  attracts  increased  commercial  fishing  vessels  and  activity. 

Lost  River  Mining:  Disturbance  of  reindeer,  moose,  fish,  and  small  terres¬ 
trial  mammal  habitat  are  the  most  likely  effects  of  this  project.  See  Sec¬ 
tion  IV. B. 2.  for  discussions  of  specific  effects  on  the  biological  resources. 
Most  villages  on  the  Seward  Peninsula  now  rely  on  the  marine  resources  of 
Norton  Sound  and  the  northern  Bering  Sea  for  most  of  their  livelihood  and 
subsistence.  Disturbance  to  streams  and  terrestrial  habitat,  if  it  affected 
the  viability  of  these  populations  on  the  peninsula,  would  affect  villages 
dependent  on  these  resources.  The  villages  most  likely  to  be  affected  by 
disturbance  to  Seward  Peninsula  habitat  and  resources  in  the  Lost  River  area 
are  Teller,  Brevig  Mission,  Wales,  Nome,  Mary's  Igloo,  and  to  a  lesser  extent, 
Golovin,  and  White  Mountain. 
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State  of  Alaska  Proposed  Sale  38:  The  onshore  disturbance,  offshore  oilspill 
risk,  noise  disturbance,  population  impacts,  and  competition  for  subsistence 
resources  by  sport  hunters  and  fishermen  could  occur  with  this  proposed  lease 
sale.  Impacts  on  the  Yukon  Delta  might  be  most  severe,  judging  from  our  own 
oilspill  risk  analysis  for  proposed  lease  sale  57,  and  the  known  likelihood  of 
persistence  of  oil  in  the  waterways  of  the  delta  region.  If  spilled  oil  from 
this  lease  sale  did  persist  in  the  delta  for  as  long  as  10  years,  effects  on 
Yukon  River  communities  up  river  could  be  anticipated  as  well.  Similarly, 
oilspill  or  habitat  disturbance  to  Norton  Bay  resources  could  indirectly 
affect  a  number  of  local  villages  dependent  upon  the  marine  mammals  and  fish 
populations  of  this  bay  area.  Oilspill  or  habitat  disturbance  close  to  the 
Unalakleet  River  could  reduce  the  substantial  fisheries  resources  of  this 
river,  which  is  utilized  by  Unalakleet  residents  as  well  as  residents  of 
Shaktoolik,  Koyuk,  St.  Michael,  and  Stebbins.  These  potential  disturbances  to 
habitat,  population  pressure  on  resources,  or  potential  oilspills  could  divert 
or  displace  local  subsistence  efforts,  adding  to  the  expense  of  local  hunting 
and  fishing  harvests .  Combined  with  the  presently  proposed  Federal  lease 
sale,  the  potential  risk  to  subsistence  resources  of  this  proposed  sale  could 
be  significant,  particularly  in  the  Yukon  Delta  area  and  around  Nome. 

Cal is ta -AMOCO  Exploratory  Leasing:  Potential  habitat  disturbance  to  some 
subsistence  species  utilized  by  residents  of  the  Yukon  Delta  region  could 
occur  over  the  life  of  this  project,  but  for  the  present  surface  access  and 
geophysical  evaluation  activities,  this  disturbance  should  be  relatively 
minor.  See  Section  IV. B. 2.  for  an  evaluation  of  habitat  and  resource  distur¬ 
bance  effects. 

Unavoidable  Adverse  Impacts:  The  proposed  action  would  add  a  number  of  stres¬ 
ses  to  a  predominantly  subsistence-based  economy  and  social  system  in  this 
region,  some  of  which  are  unavoidable.  OCS  development  would  permanently 
alter  the  wilderness  characteristics  of  the  region,  which  itself  helps  to 
support  a  subsistence-dependent  lifestyle. 

There  would  be  some  destruction  of  habitat  and  disturbance  of  ongoing  subsis¬ 
tence  activities  associated  with  onshore  construction  at  Cape  Nome,  site  of 
spring  sealing  and  walrus  hunting  activities  for  Norton  Sound  area  villages. 
Some  adverse,  long-term  effects  on  terrestrial  habitat  may  be  unavoidable  in 
the  Cape  Nome  area. 

Increased  population  in  the  area  would  create  increased  competition  for  sub¬ 
sistence  resources,  particularly  salmon,  and  other  fish,  moose,  ducks,  and 
geese,  particularly  during  development.  Accidental  predation  on  local  rein¬ 
deer  herds  could  also  be  anticipated.  Some  increased  harvest  pressure  from 
local  residents  would  also  be  expected,  given  increased  cash  resources,  if  OCS 
jobs  are  made  available  to  local  residents.  Increased  fish  and  game  manage¬ 
ment  would  itself  be  stressful  to  local  residents  accustomed  to  relatively 
unrestricted  use  of  local  resources.  Reductions  in  subsistence  take,  and 
increased  cash  in  villages  and  towns,  would  affect  the  sharing  of  subsistence 
foods  and  by-products  which,  over  time,  could  affect  community  cohesion. 

For  those  residents  of  the  Nome  area  who  give  up  a  partially  or  predominantly 
subsistence  lifestyle  to  work  in  OCS,  or  related  employment,  the  transition  to 
an  international  from  an  extremely  local  orientation  would  be  stressful. 
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Families  of  these  workers  would  also  experience  disruption  and  change,  as 
would  organizations  or  family  alliances  of  which  they  are  a  part.  (See  Holly 
Record,  Copper  Center  Case  Study,  1979;  also  refer  to  Sec.  IV.B.l.b.) 

d .  Impacts  on  Village  Livelihood:  Local  village  economies  in 
the  Norton  Sound-Yukon  Delta  areas  are  a  mixture  of  subsistence  activities, 
which  include  trade  and  barter  of  locally  available  foodstuffs ,  skins ,  ivory 
and  other  animal  by-products  as  well  as  cash— producing  jobs,  crafts  or  state 
and  BIA  transfer  payments  of  cash.  Separating  analysis  of  impacts  on  village 
livelihood  is,  therefore,  somewhat  artificial  since  the  subsistence-cash 
interrelationship  is  itself  cyclical  more  cash  provides  the  means  for  expan¬ 
sion  of  subsistence  technology  and  efforts,  while  less  cash  contracts  subsis¬ 
tence  efforts.  Under  the  present  mixed  system,  effects  on  the  cash  economy  or 
on  government  subsidies  have  indirect  effects  on  subsistence  purchases,  since 
reduced  cash  affects  subsistence  effort.  Similarly,  inflation  in  prices  in 
Nome  would  affect  prices  of  village  goods  brought  from  Nome,  transportation  to 
and  from  Nome,  as  well  as  available  cash  reserves  to  purchase  items  such  as 
ammunition,  fishing  nets,  and  other  fishing  and  hunting  supplies  needed  to 
successfully  provide  food  for  the  family.  Unlike  an  urban  economic  system 
almost  totally  based  on  cash,  village  systems  integrate  cash  into  a  much  older 
system.  If  the  cash  comes  from  part-time  or  seasonal  work,  or  if  industry  is 
flexible  in  its  leave  requirements  for  employment,  then  subsistence  activities 
could  still  be  pursued  and  village  residence,  family  and  community  cultural 
values,  and  organization  continued.  On  the  other  hand,  the  relatively  deli¬ 
cate  balance  of  cash  and  seasonal  subsistence  activities  could  be  upset  by  a 
radical  depletion  of  key  subsistence  resources,  or  a  radical  inflation  in  the 
costs  of  critically  needed  items  such  as  fuel,  medical  care,  or  other  basic 
needs.  Under  these  circumstances,  whole  villages  may  be  forced  to  accept 
outside  intervention  in  the  form  of  food  distribution,  as  in  the  case  of  the 
North  Slope  caribou  herd  "crash"  of  1976  (Worl,  1980). 

Size  of  village  is  one  indicator  of  its  viability,  both  in  terms  of  the  rela¬ 
tive  abundance  of  local  subsistence  resources  on  which  villages  depend,  as 
well  as  present  cash  resources.  The  largest  traditional  Eskimo  villages  were 
all  well  located  on  migration  routes  of  marine  mammals,  fish,  or  game,  around 
which  their  subsistence  economy  was  centered.  At  the  present  time,  the 
largest  villages  near  the  proposed  lease  sale  area  are  regional  centers  (Nome, 
Unalakleet)  and  second,  villages  which  have  combined  cash  and  subsistence 
activities  to  benefit  both  Gambell  and  Savoonga,  which  combine  ivory  craft 
sales  with  sea  mammal  dependence,  and  Yukon  Delta  villages  which  combine 
commercial  and  subsistence  salmon  fishing  with  harvest  of  other  fish  and  sea 
mammals . 

The  smallest  villages  in  the  area  are  located  in  the  inner  Norton  Sound, 
primarily  from  Nome  to  Golovin  Bay.  These  villages  and  roadhouse  settlements, 
because  of  their  proximity  to  Nome  and  their  relatively  small  size,  are  per¬ 
haps  most  vulnerable  to  further  depletion,  should  the  proposed  lease  sale 
occur.  The  depletion  could  be  the  result  of  migration  to  Nome  or  Cape  Nome  of 
key  residents  for  work,  particularly  during  construction  activities,  or  it 
could  result  from  the  depletion  of  subsistence  resources  of  the  local  area  due 
to  one  or  more  of  a  number  of  factors,  including  harvest  pressure,  oilspill 
contamination,  habitat  disturbance,  or  normal  biological  resource  cycles, 
among  others. 
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The  combination  of  factors  contributing  to  a  decline  of  resources  on  which 
villages  depend,  and  attraction  of  key  village  residents  away  from  their 
villages  to  Nome,  is  likely  to  occur  with  the  proposed  action.  Given  the 
small  size  of  these  villages,  it  is  likely  that  at  least  one  or  two  villages 
from  Nome  to  Golovin  Bay  would  experience  some  out-migration,  perhaps  losing 
two  or  three  key  residents  per  village  (i.e.,  hunters  for  the  whole  village, 
active  fishermen,  etc.)  at  least  during  the  construction  period.  On  the  other 
hand,  if  families  of  these  workers  remain  in  these  villages,  the  new  wages 
brought  back  could  stimulate  the  local  economies  and  provide  cash  for  purchase 
of  subsistence  technology,  encouraging  more  efficient,  effective  subsistence 
outcomes.  Additional  cash  in  these  villages  could  also  forgo  somewhat  ex¬ 
pected  inflationary  pressures  likely  to  occur  for  those  villages  dependent  on 
Nome  for  supplies  and  transportation.  See  Sections  IV.B.3.b.  and  IV. B. I.e. 
for  discussions  of  Nome  economy  and  infrastructure  under  the  proposal. 

For  villages  more  distant  from  the  Nome  onshore  development,  it  is  likely  that 
few  changes  directly  related  to  the  proposed  action  would  occur,  except  inso¬ 
far  as  subsistence  resources  are  affected.  It  is  possible  that  one  or  more 
village  residents  of  these  more  distant  villages  would  migrate  to  Nome  for  a 
period  of  work,  particularly  during  construction.  However,  the  pattern  of 
seasonal  work  away  from  the  village  in  construction  activity,  and  the  re¬ 
sulting  beneficial  cash  added  back  into  the  village,  would  entail  little  dis¬ 
ruption,  and  probably  a  significant  benefit  of  cash,  stimulating  benefits  to 
the  subsistence  economy  as  well. 

A  more  likely  disruption  to  villages  from  Unalakleet  south,  but  also  including 
Elim  and  Golovin,  is  the  potential  disruption  to  commercial  fishing  activities 
and  the  risk  to  commercial  fishery  resources  on  which  many  villages  in  Norton 
Sound  and  the  Yukon  Delta  depend  for  their  major  source  of  cash.  Impacts  on 
salmon  resources  in  particular  could  have  substantial  ’’ripple  effects” 
throughout  the  Norton  Sound  region,  affecting  not  only  the  money  income  of 
fishermen,  most  of  whom  fish  alone  in  a  small  boat  fishery,  but  also  many 
families  in  Elim,  Moses  Point,  Golovin,  Emmonak,  and  Kotlik  whose  members  find 
work  in  local  canneries.  These  fishing  incomes  and  wages  from  cannery  work 
may  be  the  only  income  these  families  receive  for  purchase  of  heating  fuel, 
gas,  and  other  necessities. 

Oil  contamination  or  disturbance  of  herring  or  kelp  beds  on  which  herring  roe 
are  harvested  would  affect  commercial  fisheries  and  the  villages  dependent  on 
this  income,  i.e.,  Stebbins,  St.  Michael,  Unalakleet,  Shaktoolik,  Golovin, 
Elim,  and  Moses  Point.  (See  Graphics  Nos.  2A,  2B,  and  2C,  herring  fishery, 
and  harvest  maps). 

For  a  further  discussion  of  specific  effects  on  habitat  and  biological  re¬ 
sources  in  the  proposed  lease  sale  area,  see  Section  IV. B. 2.,  Impacts  on 
Biological  Resources. 

Conclusion:  The  smaller  villages  in  the  Nome  to  Golovin  Bay  area,  would  be 
most  vulnerable  to  disruption  of  village  economies.  These  stresses  would  be 
greatest  during  the  peak  development  period  of  1986-1991.  Some  benefits  to 
these  villages  would  occur  if  a  few  residents  sought  work  in  OCS,  or  related 
activity,  and  if  cash  were  returned  to  the  village  to  buy  subsistence  tech¬ 
nology.  Since  cash  is  not  as  widely  shared,  only  if  the  cash  benefited  the 
shared  subsistence  system  could  the  village  as  a  whole  benefit. 
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Effect  of  Mitigating  Measures:  Measures  mitigating  effects  on  subsistence 
would  also  affect  village  livelihood  since  village  socioeconomic  subsistence 
and  cash  systems  closely  combine  and  mutually  benefit  both.  See  the  discus¬ 
sion  in  Section  IV.B.l.c.,  Impacts  on  Subsistence  Patterns. 

Cumulative  Effects:  See  the  discussion  under  subsistence,  Section  IV.B.l.c. 
Cumulative  effects  on  subsistence  and  village  economies  would  be  substantially 
the  same.  Changes  in  Federal  programs  providing  cash  in  villages  could  be 
more  substantial  in  their  impacts  at  the  village  level  than  these  projects, 
assuming  subsistence  resources  are  only  minimally  affected.  Similarly,  in- 
flation  in  fuel  costs  would  seriously  affect  village  life  above  and  beyond  the 
effects  of  these  projects. 

Unavoidable  Adverse  Effects:  These  would  not  differ  from  those  previously 
discussed  for  subsistence.  (See  Section  IV.B.l.c.) 

e .  Impacts  on  Urban  Infrastructure: 

Introduction :  Sources  of  information  for  the  following  discussions  are: 
Policy  Analysts,  Limited  (1980),  Technical  Report  No.  53;  Institute  for  Social 
and  Economic  Research  (1980),  Bering-Norton  Base  Case  and  Impact  Results  from 
the  MAP  and  SCIMP  Models. 

The  following  discussion  of  potential  impacts  is  based  on  several  assumptions. 
The  discussion  assumes  a  mean  recoverable  resource  estimate,  assumes  onshore 
facilities  for  storage,  loading,  etc.,  and  assumes  an  enclave  at  Cape  Nome 
which  would  house  the  majority  of  onshore  workers.  Should  any  of  these  as¬ 
sumptions  vary,  i.e.,  recoverable  resources  or  the  location  of  find  and  land¬ 
fall  for  onshore  operations  be  different,  the  impacts  discussed  in  this  sec¬ 
tion  could  be  significantly  different. 

A  complete  discussion  of  the  enclave  assumptions  may  be  found  in  Appendix  B. 
A  brief  summary  of  potential  impacts  without  the  enclave  assumption,  but 
assuming  the  landfall  and  onshore  operations  at  Cape  Nome,  may  be  found  at  the 
end  of  this  section. 

For  a  discussion  of  potential  impacts  resulting  from  offshore  loading  of 
resources,  the  reader  is  referred  to  Alternative  IV,  northern  deletion  (Sec. 
IV. E. I.e).  Potential  impacts  of  Alternative  IV,  for  which  offshore  loading  is 
assumed,  are  substantially  equal  to  an  offshore  loading  assumption  for  this 
Alternative  I  (the  proposal). 

This  discussion  is  based  primarily  on  the  population  estimates  for  the  Norton 
Sound  region.  The  reader  is  referred  to  Section  IV.B.l.a.  for  a  complete 
discussion  of  population.  In  general,  Nome  would  see  some  slight  growth 
resulting  from  this  proposal  during  1983-1984.  The  period  beginning  1985-1986 
and  continuing  until  1990-1991,  would  see  significant  community  expansion, 
primarily  related  to  facilities  construction,  the  peak  of  which  is  1988.  In 
1992-1993,  there  is  a  reduction  in  construction  work  force  with  an  attendant 
population  reduction  and  stablization  of  production  work  force  through  the 
year  2000. 

Housing  and  Residential  Land  Use:  The  demand  for  additional  housing  units  and 
related  residential  land  use  requirements  are  derived  as  a  function  of  popula¬ 
tion. 


141 


The  demand  for  housing  units  begins  with  the  inception  of  exploration  in  1983 
(see  Table  IV. B . 1 . e . -1) .  In  1985,  demand  for  additional  housing  would  rapidly 
escalate,  peaking  in  1988.  The  demand  for  housing  units  in  1988  is  1023  more 
than  is  the  forecast  requirement  in  the  no  sale  case  (Alternative  II). 

After  the  1988  peak  demand,  housing  unit  requirements  would  diminish  as  the 
population  decreases  to  relative  stability  in  1997.  At  that  point,  only  141 
additional  housing  units  are  required  over  the  no  sale  requirements. 

Residential  land  requirements  coincide  with  the  demand  for  housing  units. 
Utilizing  existing  land  use  patterns  to  determine  the  formula  of  6.2  housing 
pej*  acre  (exclusive  of  rights- of —way)  within  the  Nome  city  limits,  and 
3.14  housing  units  per  acre  (including  rights-of-way)  outside  the  Nome  city 
limits,  the  demand  for  additional  residential  land  ranges  from  165  acres 
within  the  city  to  326  acres  outside  the  city. 

As  discussed  in  Section  III.B.5.,  the  Description  of  the  Affected  Environment, 
Nome  currently  experiences  a  severe  shortage  of  suitable  housing  and  develop¬ 
able  land.  Many  of  Nome’s  residents  live  in  substandard  housing  units.  The 
effect  of  this  increased  demand  can  only  further  aggravate  the  existing  prob¬ 
lems  by  inflating  rents,  and  forcing  greater  use  of  substandard  units  by  low 

income  families. 

The  city  itself  has  been  reluctant  to  participate  in  government  financed 
housing.  Combining  this  reluctance  with  the  reluctance  of  private  individuals 
to  begin  development  in  advance  of  actual  demand,  will  serve  to  create  an  even 
greater  housing  shortage. 

With  housing  demand  peaking  in  1988  at  an  additional  1023  units ,  and  then 
declining  to  only  140  in  1997,  financing  for  housing  construction  would  be 
difficult  to  obtain  to  meet  peak  forecasts.  With  the  potential  existing  for  a 
surplus  of  882  units  by  1997,  financiers  and  developers  may  be  very  reluctant 
to  build  far  more  than  the  anticipated,  long  range  needs.  Assuming  this  lack 
of  participation,  Nome  would  begin  to  experience  a  shortage  of  housing  units 
in  1984  which  becomes  critically  severe  in  the  peak  years. 

The  lack  of  residential  lots  in  Nome  is  currently  a  problem,  and  growth  caused 
by  OCS  development  would  compound  it.  Future  building  sites  must  come  from 
privately  owned,  undeveloped  land,  both  within  and  outside  of  Nome,  as  well  as 
city  owned  lots  within  Nome. 

Much  of  the  undeveloped  land  within  Nome  is  inaccessible  due  to  a  lack  of 
roads.  The  drainage  project  will  not  make  sufficient  land  available  to  meet 
the  demand.  Lack  of  water  and  sewer  services  present  another  problem. 

The  forecasted  residential  land  requirements  (see  Table  IV.B.l.e.-l)  and  the 
problems  associated  with  meeting  this  demand  within  the  city  limits  would 
probably  force  construction  out  of  the  city.  Services  to  these  new  residences 
would  present  a  problem.  Water  and  sewer  are  currently  hauled  back  and  forth 
to  development  outside  the  city,  a  less  than  desirable  arrangement.  Serving 
hundreds  of  homes  in  this  manner  could  cause  untold  problems. 

Utilities:  Per  capita  water  consumption  is  estimated  at  303  lpcpd  (80  gpcpd) . 

For  purposes  of  this  forecast,  it  is  assumed  that  all  residences  would  be 
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Table  IV.B.l.e.-l 


Forecast  of  Change  in  Demand  for  Housing 
and  Residential  Land 


Alternative  1°  Alternative  II  Alternative  IVa 

(Proposal)  (No  Sale)  (Northern  Deletion) 


Cumulative 

Cumulative0 

Cumulative 

Cumulative0 

Cumulative 

Cumulative0 

Housing 

Land 

Housing 

Land 

Housing 

Land 

Demand 

Demand 

Demand 

Demand 

Demand 

Demand 

(Dwelling 

in  Nome 

Outside 

(Dwelling 

in  Nome 

Outside 

(Dwelling 

in  Nome 

Outside 

Year 

Units) 

(Acres) 

(Acres) 

Units) 

(Acres) 

(Acres) 

Units) 

(Acres) 

(Acres) 

1983 

74 

12 

24 

18 

3 

6 

27 

5 

9 

1984 

144 

24 

46 

36 

6 

12 

59 

10 

19 

1985 

358 

58 

114 

55 

9 

18 

174 

28 

56 

1986 

523 

85 

167 

75 

12 

24 

264 

43 

85 

1987 

771 

125 

246 

95 

16 

31 

314 

51 

100 

1988 

1,023 

165 

326 

116 

19 

37 

384 

62 

123 

1989 

889 

144 

284 

137 

22 

44 

368 

60 

118 

1990 

547 

89 

175 

158 

26 

51 

322 

52 

103 

1991 

322 

52 

103 

163 

27 

52 

214 

35 

69 

1992 

224 

37 

72 

168 

28 

54 

182 

30 

58 

1993 

185 

30 

59 

174 

29 

56 

172 

28 

55 

1994 

173 

28 

55 

179 

29 

57 

158 

26 

51 

1995 

166 

27 

53 

185 

30 

59 

123 

20 

40 

1996 

158 

26 

51 

191 

31 

61 

119 

20 

38 

1997 

141 

23 

45 

196 

32 

63 

120 

20 

38 

1998 

140 

23 

45 

202 

33 

65 

133 

22 

43 

1999 

141 

23 

45 

208 

34 

67 

130 

22 

42 

2000 

140 

23 

45 

214 

35 

69 

116 

20 

37 

a.  Required  in  addition  to  Alternative  II. 


b.  Based  on  6.2  housing  units  per  acre  (exclusive  of  rights-of-way)  within  the  Nome  city  limits,  and  3.14  housing  units  per  acre  (including  rights-of-way)  outside 
the  Nome  city  limits. 


Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


receiving  piped  water  services,  although  currently  only  about  half  of  the 
community  receives  piped  water.  Demand  for  water  increases  in  this  case  with 
peak  demand  in  1988  (see  Table  IV.B. 1 . e. -2) .  Nome's  present  water  source  may 
be  strained  during  this  peak  demand  period.  Additionally,  ideal  storage 
capacity  should  be  a  3-day  reserve.  Nome  currently  has  only  a  1.5-day  re¬ 
serve.  A  proposed  new  storage  facility  should  be  adequate. 

Waste  water  generation  closely  approximates  water  consumption.  The  present 
sewage  treatment  system  is  inadequate  at  this  time.  A  proposed  new  facility 
would  accommodate  much  of  the  forecast  needs,  but  may  prove  to  be  inadequate 
during  the  peak  years. 


Total  electrical  generation  for  Nome  is  presently  8350  kilowatts.  This  capa¬ 
city  would  only  accommodate  OCS  growth  until  1984  (see  Table  IV.B. 1 .e. -3) .  In 
addition,  due  to  a  short-term  surplus  anticipated  by  the  city,  several  of  the 
smaller  generators  would  probably  be  retired.  The  overall  implication  of 
development  in  this  case  is  that  prior  to  OCS  development,  generating  capacity 
would  have  to  be  significantly  increased. 

The  present  telephone  switching  system  can  accommodate  an  additional  200  main 
stations.  This  essentially  means  that  as  early  as  one  year  after  the  proposed 
lease  sale,  the  switching  system  would  have  to  expand,  probably  requiring  a 
move  to  solid  state  switching  equipment  at  that  time. 

Public  Safety:  Using  the  standard  of  1  sworn  officer  per  500  people  added  to 
the  population,  additional  officers  would  have  to  be  added  to  the  force  in  the 
early  1980’s  (see  Table  IV .  B .  1 .  e . -4)  .  At  the  peak  in  1988,  as  many  as  seven 
additional  officers  may  be  required. 

Detention  facility  requirements  dictate  a  ratio  of  1  jail  cell  per  500  in  the 
population.  At  the  peak  impact  in  1988,  as  many  as  seven  additional  cells  may 
be  required  (see  Table  IV. B . 1 . e . -5) . 

To  accommodate  OCS  demand,  Nome's  water  distribution  system,  at  a  minimum, 
should  be  capable  of  pumping  in  excess  of  800  gallons  per  minute  to  meet 
normal  water  usage  rates  and  minimum  fire  flows  requirements  (see  Table 
IV. B . 1 . e . -6) .  Presently,  the  system’s  capacity  is  650  gallons  per  minute 
indicating  a  deficiency  as  early  as  1  year  after  the  sale.  Furthermore,  the 
above  fire  flow  standard  is  not  considered  sufficient  to  accommodate  fire  flow 
needs  for  large  structures  such  as  hospitals  or  schools.  In  order  to  insure 
adequate  fire  protection  to  the  community,  Nome  would  need  to  upgrade  its 
pumping  capability  in  advance. 

Education:  In  order  to  maintain  the  current  student-teacher  and  student- 
classroom  ratios,  additional  students  added  to  the  system  due  to  OCS  develop¬ 
ment  would  require  increased  manpower  and  facilities  (see  Table  IV. B . 1 . e . -7)  . 
Significant  increases  would  begin  shortly  after  the  proposed  lease  sale  and 
peak  in  the  late  1980'  s.  With  the  decline  in  population  after  the  peak, 
student  enrollment  would  begin  to  decline. 

If  the  school  system  expanded  to  meet  peak  requirements,  it  would  leave  a 
surplus  of  instructional  staff  and  facilities.  If  the  school  system  chose  not 
to  maintain  current  standards  during  peak  requirements,  the  ratios  could  be 
allowed  to  rise.  Even  with  this  possibility,  the  ratios  would  probably  not 
exceed  standards  for  urban  communities  in  Alaska. 
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Table  IV.B.l.e.-2 


WATER  CONSUMPTION0 


Alternative  I6  Alternative  II  Alternative  IV6 


Year 

l.p.d. 

(millions) 

g.p.d. 

l.p.d. 

(millions) 

g.p.d. 

l.p.d. 

(millions) 

g.p.d. 

1985 

.33 

88,400 

1.0 

276,080 

.16 

42,880 

1990 

.50 

135,680 

1.2 

304,800 

.30 

79,440 

1995 

.15 

40,800 

1.2 

312,400 

.15 

30,240 

2000 

.13 

34,240 

1.2 

320,400 

.11 

28,560 

a.  Based  on  80  gallons  per  capita  per  day  and  assuming  all  housing  receiving  piped  water. 


b.  Required  in  addition  to  Alternative  II. 

Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


Table  IV.B.l.e.-3 


ELECTRIC  DEMAND0 


Alternative  I 

Alternative  II 

Alternative  IV 

Year 

(in  KW)6 

(in  KW) 

(in  KW)° 

1985 

2,763 

6,902 

1,340 

1990 

4,240 

7,620 

2,483 

1995 

1,275 

7,810 

945 

2000 

1,070 

8,010 

893 

a.  Assumes  a  demand  of  2.0  KW  per  capita  load  for  Alternative  II  population  and  a  2.5  KW  per  capita  load  for  OCS 
population. 

b.  Required  load  in  addition  to  Alternative  II  requirements. 

Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


Table  IV.B.l.e.-4 


POLICE  MANPOWER  REQUIREMENTS0 


Alternative  I 

Alternative  II 

Alternative  IV 

Number  of 

j 

Number  of 

Number  of 

Year 

Additional  Officers  Required0 

Sworn  Officers  Required 

Additional  Officers  Required6 

1985 

3 

10 

2 

1990 

4 

11 

2 

1995 

1 

11 

1 

2000 

1 

11 

1 

a.  Ratio  of  one  sworn  officer  per  500  population. 

b.  Required  in  addition  to  Alternative  II. 

Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


Table  IV.B.l.e.-5 


DETENTION  FACILITY  REQUIREMENTS0 

Alternative  I  Alternative  II  Alternative  IV 

Number  of  Number  of  Number  of 

Additional  Cells  Required6  Cells  Required  Additional  Cells  Required 

1985  3 

1990  4 

1995  1 

2000  1 


a.  Ratio  of  one  jail  cell  per  500  population. 

b.  Additional  cells  required  over  Alternative  II. 

Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


14  1 

15  2 

16  1 

16  1 


Table  IV.B.l.e.-6 


MINIMUM  FIRE  FLOW  REQUIREMENTS0 


Alternative  I 

Alternative  II 

Alternative  IV 

Total  Pumping 

Total  Pumping 

Total  Pumping 

Capability  Required 

Capability  Required 

Capability  Required 

Year 

(g.p.m.) 

(g.p.m.) 

(g.p.m.) 

1985 

753 

692 

722 

1990 

805 

712 

767 

1995 

745 

717 

738 

2000 

746 

723 

742 

a.  Based  on  minimum  community  water-flow  requirements  plus  500  gallons  per  minute  for  fire  suppression. 
Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


Table  IV.B.l.e.-7 


PROJECTON  OF  PRIMARY  AND  SECONDARY  SCHOOL 
MANPOWER  AND  FACILITIES  REQUIREMENTS 


_ Alternative  I 

Additional 

Student  Additional0  Additional^ 

Year  Population  Teachers  Classrooms 


Alternative  II 


Student 

Population 


Number  of 
Teachers 


Number  of 
Classrooms 


Additional 

Student 

Population 


Alternative  IV 

Additional0  Additional^ 

Teachers  Classrooms 


1985 

221 

17 

15 

883 

1990 

339 

26 

23 

918 

1995 

102 

8 

7 

937 

2000 

86 

7 

6 

961 

68 

61 

107 

8 

7 

71 

63 

199 

15 

14 

72 

65 

76 

6 

5 

74 

66 

71 

5 

5 

a.  This  is  the  number  of  additional  teachers  required  over  Alternative  II  to  maintain  a  13:1  student/teacher  ratio. 

b.  This  is  the  number  of  additional  classrooms  required  over  Alternative  II  to  maintain  a  14.5:1  student/classroom  ratio. 
Sources:  Alaska  OCS  Office  (1980);  Policy  Analysts,  Ltd.  (1981). 


Table  IV.B.l.e.-8 

ADDITIONAL  ACUTE  CARE  BED  AND  PRIMARY  CARE  PHYSICIAN  NEED3 


Alternative  Ib _  _ Alternative  II _  _ Alternative  IVb 


Acute  Care 

Primary  Care 

Acute  Care 

Primary  Care 

Acute  Care 

Primary  Care 

Year 

Bedsc 

Physicians^ 

Beds 

Physicians 

Bedsc 

Physicians^ 

1983 

2 

1 

21 

4 

1 

1 

1984 

2 

1 

22 

4 

1 

1 

1985 

4 

1 

22 

4 

2 

1 

1986 

6 

2 

22 

4 

3 

1 

1987 

9 

2 

23 

4 

4 

1 

1988 

12 

3 

23 

4 

5 

1 

1989 

10 

2 

24 

4 

4 

1 

1990 

6 

2 

24 

4 

4 

1 

1991 

4 

1 

24 

4 

3 

1 

1992 

3 

1 

25 

4 

2 

1 

1993 

2 

1 

25 

4 

2 

1 

1994 

2 

1 

26 

4 

2 

1 

1995 

2 

1 

26 

4 

2 

1 

1996 

2 

1 

26 

4 

2 

1 

1997 

2 

1 

27 

4 

2 

1 

1998 

2 

1 

2 

4 

2 

1 

1999 

2 

1 

2 

5 

2 

1 

2000 

2 

1 

28 

5 

2 

1 

a.  Regional  forecast. 

b.  These  forecasts  are  requirements  in  addition  to  Alternative  II. 

c.  Ratio  3.5  beds  per  1000  additional  residents. 

d.  Ratio  of  1  primary  care  physician  per  1500  additional  residents. 


Sources:  Alaska  OCS  Office  (1981);  Policy  Analysts,  Ltd.  (1980). 


Health  Care:  Applying  the  ratio  of  3.5  acute  care  beds  per  1000  additional 
residents  in  the  region,  and  1  physician  per  1500  additional  residents,  Table 
IV . B . 1 . e . -8  projects  the  added  beds  and  physicians  required.  The  present 
hospital  beds  would  be  strained  with  OCS  development.  While  some  temporary 
beds  may  ease  the  situation,  additional  beds  would  be  required  at  the  peak 

demand . 

Physician  services  would  also  become  somewhat  strained.  At  the  peak  in  1988, 
three  physicians  more  than  the  no  sale  alternative  would  be  required.  Asso 
ciated  with  these  increased  requirements  is  the  increased  demand  for  other 
health  services  personnel.  Nome  has  experienced  a  high  turnover  rate  with 
such  professionals,  and  this  continuing  problem  would  be  aggravated  with  OCS 
activity. 

Public  Revenues:  Nome  currently  raises,  from  all  sources,  approximately  $624 
per  resident  and  spends  a  like  amount.  This  figure  is  likely  to  rise  somewhat 
as  a  result  of  additional  sales  tax  revenues  generated  from  spending  in  Nome 
by  transient  employees  of  OCS  development,  both  onshore  and  offshore. 

Short  of  additional  revenue  generated  by  an  increase  in  state  or  Federal  aid, 
or  the  willingness  of  Nome’s  residents  to  increase  their  own  mill  levy,  Nome 
would  likely  find  itself  sorely  in  need  of  finances.  Recent  attempts  by  the 
city  to  annex  Cape  Nome,  in  hopes  of  capturing  the  potential  tax  base  an  OCS 

onshore  facility  might  provide,  have  failed.  (See  Appendix  B.)  Successful 

efforts  to  annex  any  onshore  facilities  could  seriously  affect  the  city's 
financing  capacity. 

The  city  has  many  serious  shortcomings  in  its  public  utilities.  Piped  water 
and  sewer  is  not  provided  to  half  of  the  community.  The  current  sewage  treat¬ 
ment  system  is  inadequate.  The  water  storage  system  currently  needs  upgrading 
and  the  fire  suppression  systems  are  not  adequate.  These  current  problems 
would  be  compounded  by  OCS  development. 

Without  additional  revenues,  the  city  would  be  unable  to  maintain  its  present 

service  levels.  The  city  does  not  now  have  excess  funds  to  increase  its 

bonding  for  expansion  of  services,  making  expansion  of  services  to  meet  OCS 
demands  impossible.  Services  to  the  areas  contiguous  to  the  city  are  non¬ 
existent,  and  without  financing  for  these  areas,  such  services  would  also  be 
impossible  to  provide. 

Non-Enclave  Assumption:  As  stated  earlier,  the  previous  discussion  has  been 
based  on  the  assumption  that  many  of  the  onshore  workers  would  be  housed  in  an 
enclave  at  Cape  Nome,  the  hypothetical  site  of  the  pipeline  landfall  and 
onshore  facilities. 

The  likelihood  does  exist  that  the  onshore  facilities  could  be  located  at  Cape 
Nome,  but  without  benefit  of  an  enclave  arrangement  for  housing  workers. 
Under  this  scenario,  it  is  possible  that  onshore  workers  would  have  to  reside 
in  or  around  Nome. 

The  impacts  of  such  a  scenario  are  tremendous.  In  addition  to  the  forecasts 
under  the  enclave  assumption,  as  many  as  2900  onshore  workers  could  be  resi¬ 
dent  in  Nome  at  any  given  time.  These  additional  residents  would  generate 
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additional  employment  in  the  community,  all  of  which  would  combine  to  create 
an  additional  population  increase  substantially  larger  than  just  the  number  of 
direct  OCS  employees. 

Such  an  increase  would  seem  to  further  aggravate  the  impacts  detailed  under 
the  previous  enclave  assumption.  The  entire  infrastructure  of  Nome  could  well 
be  overwhelmed  by  such  an  increase.  An  already  difficult  situation  in  the 
housing  and  residential  lands  situation  would  become  significantly  worse. 
Utilities  and  services  would  probably  be  wholly  inadequate  and  the  community 
would  most  likely  be  unable  to  finance  anywhere  near  the  service  level  de¬ 
mands  . 

Conclusion :  Nome  would  suffer  severe  impacts  as  a  result  of  the  proposed 
lease  sale  and  attendant  assumptions.  These  impacts  are  significantly  worse 
under  the  non-enclave  assumption  than  under  the  enclave.  Probably  the  worst 
impact  under  both  assumptions  would  be  an  extreme  housing  shortage  that  would 
cause  inflated  housing  costs  and  an  inability  to  provide  public  utilities  to 
many  new  housing  units.  Without  additional  state  or  Federal  aid,  Nome  would 
probably  be  unable  to  finance  the  increased  public  services  demands. 

Effect  of  Mitigating  Measures:  Section  308  (Coastal  Energy  Impact  Program)  of 
the  Coastal  Zone  Management  Act  may  be  utilized  by  the  community  to  assist  in 
providing  certain  public  services  which  the  community  might  otherwise  be 
unable  to  finance  itself. 

Cumulative  Effects:  The  Port  of  Nome  Deepwater  Terminal,  the  Lost  River 
Mining  Project,  and  to  a  lesser  degree,  State  of  Alaska  proposed  sale  38, 
would  all  impact  Nome.  The  cumulative  effect  of  these  projects,  when  combined 
with  the  proposed  lease  sale,  increases  the  severity  of  the  impact  on  Nome's 
infrastructure  by  increasing  population  and  the  attendant  increased  demands 
for  housing  and  public  services. 

Unavoidable  Adverse  Effects:  An  extreme  housing  shortage  would  cause  inflated 
housing  costs  and  the  community  would  be  unable  to  provide  public  utilities  to 
many  new  housing  units.  The  community  would  most  likely  be  unable  to  finance 
the  increased  public  services  demands  resulting  from  the  proposed  lease  sale. 

2 .  Impacts  on  Biological  Resources: 

a.  Impacts  on  Yukon  River  Delta  Habitat:  The  importance, 
virtually  on  a  global  scale,  of  the  delta's  biological  resources,  and  of  the 
delta's  subsistence  economy,  were  described  previously  in  Sections  III.B.3. 
and  III.C.l.  The  present  section  assesses  the  effects  on  the  delta's  resour¬ 
ces  from  three  factors  that  are  possibly  associated  with  the  proposed  leasing: 
an  influx  of  industry  personnel  into  the  delta;  construction  of  artificial 
islands  and  support  facilities  for  exploration  and  development  of  an  oil 
field;  and,  accidental  oilspills. 

The  size  of  the  influx  of  industry  personnel  is  described  in  Section  IV.B.l.a. 
(Impacts  on  Population).  If  no  oil  resources  are  discovered,  and  there  is 
only  an  exploration  phase,  about  300  people  are  expected  to  move  into  the  Nome 
region.  If  the  oil  and  gas  resources  are  discovered,  initially  about  1000  and 
eventually  about  3000  industry  personnel  may  move  into  the  Nome  region. 
Portions  of  this  group  may  make  infrequent  sport  hunting  and  fishing  trips  to 
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the  Yukon  River  Delta.  They  could  have  a  relatively  large  effect  on  the 
abundance  of  biological  resources  upon  which  the  delta  residents  are  dependent 
for  their  subsistence  (see  also  Sec.  IV.B.l.c.). 

An  enclave  for  industry  personnel  may  alleviate  some  of  the  additional  hunting 
pressure  on  the  delta’s  resources,  but  free  access  to  the  delta  cannot  be 
denied.  Location  of  an  enclave  and  shore  facilities  away  from  the  delta  wou 
make  access  more  difficult.  The  nature  of  the  change  due  to  possible  con¬ 
struction  of  onshore  support  facilities,  pipelines,  and  roads  in  the  Yukon 
River  Delta  would,  perhaps,  be  similar  to  changes  that  resulted  from  the 
construction  of  a  road  across  the  Susitna  Flats  in  upper  Cook  Inlet  (Trasky, 
ADF&G,  personal  communication,  1980). 

Offshore  construction  for  exploration  near  the  delta  would  probably  include 
artificial  islands  because  of  the  shallow  depths.  (There  are  only  5-12  meters 
of  water  in  the  southeast  portion  of  the  proposed  lease  area  near  the  delta.) 
However,  the  dredging  for  artificial  islands  would  probably  affect  very  few 
benthic  species  because  of  the  low  biological  diversity  on  the  delta's  ice- 
scoured,  submarine  plain  (Feder  and  Jewett,  1978;  O' Clair,  1981). 

Location  of  a  shore  facility  near  the  delta  is  unlikely  because  of  the  imprac- 
ticality  of  harbor  siting  anywhere  in  the  area.  However,  it  should  be  re¬ 
emphasized  that  any  shore  construction  would  cause  definite  changes,  not 
merely  in  the  biological  sense  (competition  for  Native  subsistence  resources), 
but  also  in  the  sense  of  physical  disruption  (dredging,  filling,  construction 

activities,  etc.). 

Accidental  oilspills  are  the  third  factor  associated  with  the  proposed  leasing 
that  may  affect  the  delta.  The  Oilspill  Risk  Analysis  (Sec.  IV. A. 4.)  indi¬ 
cates  that  the  delta  coastline  has  little  chance  (2%)  of  being  impacted  by  an 
oilspill  during  the  life  of  the  project  (Appendix  J,  Table  15).  This  low 
oilspill  risk  is  partly  because  of  the  assumed  small  chance  of  discovering  oil 
resources  that  might  be  accidently  spilled.  However,  the  Yukon  River  Delta  is 
actually  the  only  land  segment  with  a  probability  of  short-term  contact  of  an 
oilspill  from  the  proposed  lease  area,  as  opposed  to  development  phase  pipe¬ 
lines  . 

Another  major  factor  which  influences  the  oilspill  risk  to  the  delta  is  the 
nearshore  entrainment  processes,  which  are  described  in  Section  III.C.l. 
Nearshore  tidal  flow  by  the  delta  may  entrain  spills  that  pass  several  kilo 
meters  off  the  delta.  Also,  local  wind-induced  shoreward  flow,  or  diurnal  sea 
breezes,  may  move  neashore  oil  slicks  into  the  delta.  The  delta  s  shallow 
geomorphology  and  the  suspended  sediment  in  the  nearshore  water  may  cause 
spilled  oil  to  sink,  as  happened  after  the  Amoco  Cadiz  tanker  oilspill.  The 
subsurface  oil  could  be  carried  upstream  in  river  channels  by  the  subsurface 
estuarine  circulation,  even  against  the  surface  outflow.  Finally,  sea  ice 
borders  the  delta  in  the  winter  (Fig.  Ill . C . 1 . -2 . ) .  Sub-ice  channnels  and 
tidal  cracks  may  allow  some  of  the  oil  to  rapidly  surge  through  the  ice  buffer 
to  the  delta.  However,  the  ice  would  absorb  much  spilled  oil,  as  happened 
after  the  Kurdistan  tanker  oilspill  and  Buzzards  Bay  oilspill. 

Due  to  the  complicated  nearshore  entrainment  processes,  spills  that  drift 
within  10  kilometers  of  the  delta  during  summer  may  become  rapidly  entrained 
in  the  delta.  The  Oilspill  Risk  Analysis  calculates  the  likelihood  that  a 
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hypothetical  oilspill  would  drift  into  this  10-kilometer-wide  nearshore  zone 
off  the  Yukon  River  Delta  during  the  ice-free  summer  season  (Appendix  J, 
Tables  1  and  2).  The  likelihood  is  about  20  percent  within  3  days,  and  about 
3  times  as  high  within  10  days.  This  oilspill  risk  to  the  Yukon  River  Delta 
is  due  almost  entirely  to  hypothetical  spill  locations  within  the  southeast 
corner  of  the  proposed  lease  area. 

Aside  from  the  chance  of  impact,  the  consequences  of  an  oilspill  that  impacts 
the  delta  would  be  serious .  Around  the  edge  of  the  delta  are  areas  where  tens 
of  thousands  of  shore  birds  and  waterfowl  seek  food  and  shelter  (see  Sec. 
III.C.3.).  All  of  the  delta  shoreline  is  rated  class  8,  or  greater,  on  the 
Coastal  Oilspill  Vulnerability  Index,  which  means  that  spilled  oil  may  persist 
for  5  to  10  years.  Because  of  the  subarctic  climate,  rates  of  biological 
degradation  of  oil  around  the  delta  are  believed  to  be  very  slow.  Evidence  is 
subj ective--beached  fish  often  dehydrate  and  become  mummified  before  they 
decompose--but  it  implies  tremendous  persistence  of  any  oil  on  the  delta 
(Jones,  pers.  comm.,  1980).  Also,  the  peaty  substrate  of  much  of  the  delta  is 
judged  as  likely  to  bind  oil  for  a  long  time  (Trasky,  pers.  comm.,  1980).  If 
not  degraded,  slow  leaching  from  the  organic  debris  would  cause  long  term 
chronic  release  of  the  oil.  Natural  storm  surges,  which  occur  several  times  a 
year,  raise  the  water  level  over  much  of  the  delta.  The  storm  surges  may 
transport  spilled  oil  into  the  high  marsh  surfaces  and  far  upstream,  poten¬ 
tially  affecting  many  birds  and  fish  far  from  the  edge  of  the  delta.  (The 
specific  effect  of  oil  on  birds  in  the  delta  is  described  in  Sec.  IV.B.2.C.; 
the  effect  of  dissolved  hydrocarbons  on  fish,  such  as  its  influence  on  the 
migratory  behavior  of  salmon,  is  described  in  Sec.  IV.B.2.b.) 

One  mitigating  effect  on  oilspills  is  the  oilspill  response  capability  of  the 
oil  industry  and  of  the  U.S.  Coast  Guard.  Oilspill  cleanup  responses  are 
described  in  Section  IV. A. 6.  The  absence  of  roads  and  the  shallow  nearshore 
shoal  make  it  difficult  to  deploy  oilspill  cleanup  equipment.  Further,  heavy 
cleanup  equipment  on  the  soft  delta  substrate  may  do  more  damage  than  the 
spill  itself. 

Another  mitigating  effect  is  provided  by  Offshore  Oil  Pollution  Compensation 
Fund.  Claims  for  losses  arising  from  offshore  oil  pollution  may  be  made  for 
loss  of  profits  or  for  "loss  of  use  of  natural  resources,”  which  should  cover 
both  commercial  and  subsistence  use  of  the  delta's  birds  and  fish. 

Conclusion:  Major  shore  construction  projects  near  the  Yukon  River  Delta 
could  cause  minor  changes  in  a  biological  sense  (competition  from  industry 
personnel  for  Native  subsistence  resources),  and  in  the  sense  of  the  physical 
disruption  (dredging,  filling,  etc.).  Moderate  to  severe  effects  on  resident 
birds  and  fish  (Sec.  IV.B.2.b.  and  c.)  may  last  as  many  as  5  to  10  years. 

Effect  of  Mitigating  Measures:  Impacts  of  OCS  activities  on  biological  re¬ 
sources  used  for  subsistence  in  the  Yukon  River  Delta  could  be  further  reduced 
by  a  proposed  Information  to  Lessees  on  Subsistence  Activities  (Sec. 
II.B.l.c.).  Distant  siting  of  shore  facilities  during  the  development  phase, 
and  the  type  of  possible  enclaves  (see  Appendix  B)  would  also  have  a  miti¬ 
gating  effect  on  the  important  subsistence  resources  in  the  Yukon  River  Delta. 

The  Norton  Sound  Synthesis  Meeting  discussed  several  strategies  to  mitigate 
oilspill  impacts  on  the  Yukon  River  Delta  region.  The  meeting  group  con¬ 
cluded: 
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’’That  an  oilspill  contingency  study  group  should  be  convened,  with 
the  cooperation  of  the  BLM,  the  USGS,  the  USCG  and  EPA,  to  analyze 
the  possible  desirability  of  using  dispersants  on  any  sizable  oil- 
spill  in  the  region,  and  to  define  conditions  so  that  dispersants 
could  be  deployed  in  time  to  minimize  damage  to  the  biota  of  the 
northeast  Bering  Sea.  .  .  .  We  emphasize  that  cleanup  in  the  delta 
may  be  impossible,  oil  residence  times  on  the  delta  are  likely  to  be 
many  years,  and  that  reaction  time  in  an  emergency  must  be  short. 

An  oilspill  contingency  study  group  is  scheduled  to  meet  in  the  summer  of  1981 
at  the  American  Association  for  the  Advancement  of  Science  meeting  in 
Fairbanks  to  discuss  oilspill  dispersant  use  in  Alaskan  coastal  waters 
(Wright,  personal  communication,  1980). 

The  synthesis  meeting  also  noted  that  the  erratic,  but  fairly  frequent,  flood¬ 
ing  of  the  Yukon  River  Delta  by  storm  surges  provides  a  mechanism  for  tremen¬ 
dous  oilspill  damage.  By  such  flooding  a  spill  could  cover  the  entire  region, 
not  merely  the  shoreline.  Therefore,  the  synthesis  meeting  group  suggested 
that  a  storm  surge  model  be  developed  for  the  northeastern  Bering  Sea.  The 
storm  surge  model  could  be  used  to  predict  the  occurrence  of  storm  surges, 
such  as  the  hurricane  warning  system  used  in  the  Gulf  of  Mexico.  Partly  in 
response  to  the  suggestion,  a  research  project  was  recently  initiated  at  the 
Arctic  Environmental  Information  and  Data  Center  (AEIDC)  to  develop  a  storm 
surge  model  for  the  area  (J.  Wise,  AEIDC,  personal  communication,  1980).  An 
additional  level  of  oilspill  response  is  provided  by  the  proposed  Information 
to  Lessee  on  Oilspill  Contingency  Plans  (Sec.  II.B.l.c.). 

Aside  from  additional  responses  to  an  oilspill,  the  overall  risk  of  oilspills 
near  the  delta  could  be  reduced  by  the  relocation  of  facilities  which  pose 
significant  oilspill  risks.  Some  petroleum  facilities  do  not  have  to  be 
located  in  the  region  near  the  delta  (although  drilling  platforms  and  possibly 
production  pipelines,  of  course,  must  be  located  there  in  order  to  explore  and 
produce  the  region).  Non-site-specific  facilities,  such  as  oil  loading,  tank- 
ering  and  storage  facilities,  could  be  located  in  areas  that  pose  less  risk  to 
the  delta.  Also,  the  non-site-specific  facilities,  such  as  tankers,  pose  a 
much  greater  oilspill  risk  than  the  site-specific  facilities  such  as  offshore 
platforms.  After  discussing  this  problem,  the  Norton  Sound  Synthesis  Meeting 
group  concluded  that  tankers  should  be  routed  away  from  the  Yukon  River  Delta, 
or  midway  between  the  delta  and  St.  Lawrence  Island,  and  no  support,  loading, 
storage,  or  transfer  facilities  be  permitted  on  the  delta  or  within  60  kilo¬ 
meters  of  its  shore.  The  first  conclusion  relates  to  a  problem  that  would  be 
resolved  by  the  U.S.  Coast  Guard  with  traffic  fairways,  when  and  if  tankers 
are  used  to  transport  produced  oil.  The  Oilspill  Risk  Analysis  shows  that 
tanker  routes  half-way  between  the  delta  and  St.  Lawrence  Island  pose  essenti¬ 
ally  no  oilspill  risk  to  the  delta.  (See  Sec.  II.B.l.c.  and  Alaska  OCS  Tech¬ 
nical  Paper  No.  A,  Legal  Mandates  and  Federal  Regulatory  Responsibilities.) 

The  second  conclusion,  about  ways  to  reduce  oilspill  risks  to  the  delta, 
forms  the  basis  of  a  special  mitigating  measure,  which  it  is  described  in 
Section  II.B.l.c.  (Measure  for  Area  of  Special  Concern). 

Cumulative  Effects:  Aside  from  the  effects  on  the  Yukon  River  Delta  due  to 
the  proposed  offshore  lease  sale,  similar  effects  may  result  from  possible 
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State  of  Alaska  and  private  oil  lease  sales  in  and  near  the  delta  (Sec. 
IV. A. 8 . ) .  Because  the  latter  sales  are  actually  closer  to  or  in  the  delta, 
they  pose  proportionately  greater  risks.  If  the  mitigating  measures  that  were 
described  in  the  previous  section  are  applied  to  all  of  the  leasing  (whether 
Federal,  state,  or  private),  the  cumulative  effects  should  be  minimal. 

Unavoidable  Adverse  Effects:  The  only  long  term,  adverse  effect  on  the  bio¬ 
logical  resources  of  the  Yukon  River  Delta  that  may  remain  after  the  project, 
in  spite  of  any  mitigating  measures,  is  the  long  term  effect  of  oilspills. 
Spilled  oil  may  persist  in  the  Yukon  River  Delta  sediments  for  up  to  10  years 
after  an  accident,  affecting  the  local  fish  and  birds  as  described  in  Sec¬ 
tions  IV.B.2.b.  and  c. 

b •  Impacts  on  Fish  Resources:  Table  IV.B.2.b.-l  summarizes 
the  potential  impacts  of  oil  and  gas  development  on  the  major  fin  and  shell¬ 
fish  species  of  the  Norton  Basin,  including  life  stage  analysis.  Generally, 
the  greatest  danger  to  both  groups  would  occur  from  an  oilspill  reaching 
nearshore  areas  during  the  summer  or  ice-free  season. 

Pacific  herring:  Possibly  the  most  important  fish  species  in  the  Norton  Basin 
for  use  by  man,  and  as  a  forage  fish  consumed  by  other  fish,  birds,  and  mam¬ 
mals,  the  Pacific  Herring  would  also  be  the  species  most  susceptible  to  ad¬ 
verse  impact  from  oil  and  gas  development.  This  risk  would  be,  for  the  most 
part,  confined  to  a  relatively  short  time  period  during  the  year.  Spawning 
herring  concentrate  nearshore  over  specific  habitats,  while  eggs,  larvae,  and 
immature  herring  continue  to  remain  close  to  land,  the  latter  stage  probably 
until  late  fall  or  early  winter. 

Analysis  of  the  oilspill  trajectory  model  indicates  that  a  1000-barrel  or  more 
oilspill  occurring  anywhere  within  the  proposed  lease  area  has  only  about  a 
0.5  percent  chance  of  reaching  the  shore  areas  where  the  herring  are  season- 
ally  present  (over  a  period  of  30  days).  There  is  a  possibility,  however, 
that  the  Norton  Sound  herring  population  has  a  segment  remaining  in  the  area 
during  the  winter  months,  in  which  case,  the  chance  of  an  oilspill  impacting 
the  total  population  during  these  months  is  further  reduced  from  0.5  percent. 

In  the  event  a  large  oilspill  did  occur  during  the  time  when  spawning  herring 
populations  and  resultant  forms  were  present,  and  should  this  spill  target  on 
the  Norton  Sound  herring,  a  year  class  could  be  severely  reduced.  The  result 
would  be  an  indeterminate,  but  minute,  reduction  in  the  total  herring  biomass; 
and,  given  the  wide  natural  fluctuations  in  the  population,  a  likewise  inde¬ 
terminate  loss  of  spawners  2  years  later  and  thereon.  When  prorated  over  the 
extended  spawning  years  for  this  year  class,  the  reduction  is  minuscule. 

Other  forage  fishes,  capelin,  toothed  (boreal)  smelt,  and  sand  lance  would  be 
impacted  by  oilspills  to  an  even  lesser  degree  than  herring,  due  to  their 
wider  nearshore  distribution  and  relatively  short  periods  of  exposure  to  the 
probability  of  an  oilspill. 

Conclusion:  When  natural  herring  prehatching  mortality,  which  varies  from  60 
to  90  percent,  and  larval  mortality,  thought  to  be  as  much  as  99  percent 
(Smith,  1976),  are  considered,  then  loss  due  to  oil  pollution  could  affect 
whole  year  classes  with  subsequent  decline  of  commercial  adult  fish.  Because 
of  these  natural  reductions  and  the  commercial  catch,  quantification  of  any 
loss  from  oil  pollution  cannot  be  made. 
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Table  IV.B.2.b.-l 


NORTON  BASIN  MAJOR  FISH  SPECIES 
POTENTIAL  OIL  INTERACTIONS  ANALYSIS 


SPECIES _ HABITATS _ _ _ IMPACT  POTENTIAL 

- -  Adult  Eggs  Larvae/Immature  Season  Type 

Cods  and  Flatfish - - - - - - - - - - - - 


Saffron  Cod 

Demersal 

Pelagic 

Pelagic 

Winter 

Toxic  to  spawn; 

probable  aversion  reaction  by  adults 

Arctic  Cod 

Demersal 

Pelagic 

Pelagic 

Winter 

Toxic  to  spawn 

Starry  Flounder 

Demersal 

Pelagic 

Pelagic 

Winter  / 
Summer 

Hydrocarbons  toxic  to  spawn; 
reduction  in  food  supply;  behavioral 

reaction 

Yellowfin  Sole 

Demersal 

Pelagic 

Pelagic 

Winter/ 

Summer 

Toxicity;  behavioral  reaction 

Forage  Fishes 

Pacific  Herring 

Pelagic 

Demersal 

Pelagic 

May /June 

Spawning  inhibited;  toxic  to  spawn 

Toothed  Smelt 

Pelagic 

Demersal 

Pelagic 

Fall 

Probable  interference  with  migration 

Capelin 

Pelagic 

Demersal/ 
attached  to  gravel 
on  beach  or  bottom 

Possibly  Pelagic 

June/ August 

Toxicity 

Pacific  Sand  Lance 

Demersal 

Demersal 

Pelagic/Demersal 

Year-round 

Toxicity;  behavioral 

Chum  Salmon 

Pelagic 

Not  Present 

Pelagic 

Summer 

Smothering  of  eggs; 

toxic  to  eggs;  interference  with 

migration  patterns 

Pink  Salmon 

Pelagic 

Some  Intertidal 
Demersal 

Pelagic 

Summer 

Smothering  of  eggs;  probable 
interference  with  migration  patterns 

Coho  Salmon 

Pelagic 

Not  Present 

Pelagic 

Summer/ 

Fall 

Smothering  of  eggs;  toxic  to 
eggs;  interference  with  migration 
patterns 

Chinook  Salmon 

Pelagic 

Not  Present 

Pelagic 

Summer 

Behavioral  to  smolt  and  adult; 
reduced  food  supply;  oil  ingestion 

Arctic  Char 

Pelagic 

Not  Present 

Pelagic 

Summer 

Toxicity,  reduced  food  supply; 
ingestion;  behavioral 

Other 

Inconnu 

Pelagic 

Not  Present 

Pelagic 

Summer 

Behavioral;  reduction  in  food 

White  Fish 

Pelagic 

Not  Present 

Pelagic 

Summer 

Behavioral;  reduction  in  food 

King  Crab 

Demersal 

Demersal 

Pelagic 

Summer 

High  toxicity  to  larvae;  potential  high 
adverse  effect  on  immatures,  low 
probability  to  adult 

Effect  of  Mitigating  Measures :  The  Orientation  Program  suggested  mitigating 
measure,  appraising  all  personnel  involved  with  exploration  and  development  of 
the  leases  in  Norton  Sound  as  to  the  biological  characteristics  of  this  area's 
fisheries'  resources  as  well  as  measures  to  protect  them  from  possible  damage 
would  be  most  beneficial.  For  example,  knowledge  of  the  effects  of  various 
discharged  materials  on  some  larval  forms  could  prevent  such  occurrence. 

The  measure  suggested  for  transportation  of  hydrocarbons  via  pipelines  (prop¬ 
erly  planned  and  constructed)  will  reduce  significantly  the  probability  of 
fracture  and  consequent  impacts  on  fisheries  from  spilled  oil,  especially 
since  these  lines  could  pass  through  nearshore  areas  where  many  fish  species 
are  seasonally  concentrated  for  spawning  and  rearing. 

The  Oilspill  Contingency  Plan  mitigating  measure  would  be  tailored  to  specific 
areas  and  conditions  within  the  lease  area  more  than  regulations  currently  in 
place . 

Cumulative  Effects:  Chronic  oil  pollution  occurring  over  a  period  of  years 
and  during  the  spawning/rearing  when  herring  are  in  the  nearshore  waters  of 
Norton  Sound,  could  reduce  populations.  This  reduction,  however,  would  have 
to  entail  large  oilspills,  occurring  within  a  relatively  short  time  period, 
annually,  and  reaching  the  same  inshore  locations.  Statistically,  the  proba¬ 
bilities  of  these  factors  coinciding  to  bring  this  cumulative  effect  about  are 
extremely  small.  Other  conditions,  e.g.,  climate,  could  reduce  this  yet 
further. 

Unavoidable  Adverse  Effects:  Should  a  large  oilspill  occur  in  the  proposed 
lease  area,  or  from  ancillary  transportation  during  the  ice-free  months  (June- 
August)  when  herring  are  present,  there  probably  would  be  an  unavoidable 
reduction  in  the  populations.  This  reduction  would  be  temporary,  and  most 
likely,  could  not  be  measured.  Capelin,  smelts,  and  the  Pacific  sand  lance 
would  be  similarly  affected;  however,  the  susceptibility  is  much  lower  as 
timing  and  distribution  inshore  are  respectively  much  reduced  and  expended. 

Salmonids :  Pacific  salmon--chinook,  coho,  pink,  sockeye,  and  chum--are  not 
apt  to  be  affected  by  oil  development  during  the  adult  phase  of  their  life 
cycles.  They  are  apt  to  be  vulnerable  only  during  the  relatively  short  in¬ 
shore  spawning  run  and  subsequent  seaward  smolt  migration,  although  it  is 
possible  that  pink  salmon  in  the  Norton  Basin  may  be  nearshore  year-round. 

Arctic  char  and  Dolly  Varden  also  spend  portions  of  their  life  cycles  in  the 
marine  environment,  and  their  susceptibility  to  oilspills  is  similar  to  that 
of  their  salmon  relatives. 

A  major  oilspill  from  a  tanker  collision/grounding ,  pipeline  break,  or  well 
blowout  could  cause  salmonids  to  avoid  oil-contaminated  waters.  In  addition, 
juveniles  might  be  deprived  of  their  food  supply.  Severity  of  the  impact 
depends  on  amount  and  type  of  oil,  time  of  year,  the  length  of  time  the  oil 
has  spilled,  and  weather/sea  conditions.  Spill  frequency  is  also  a  factor. 

Juvenile  and  larval  salmonids  appear  to  be  most  sensitive  to  the  toxic  effects 
of  oil  (Rice,  1973),  and  some  mortality  could  occur  in  these  life  stages. 
Immature  salmonids  would  also  starve  if  their  phytoplankton  and  zooplankton 
food  supply  were  depleted  by  a  massive  oilspill  (Hunter,  1972). 
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Sublethal  effects  of  oil  pollution,  especially  chronic,  low-level  discharges 
to  the  marine  environment  have  potential  to  damage  fisheries.  Feeding,  repro 
duction,  and  social  behavior  of  fish  have  been  disrupted  by  soluble  aromatic 
derivatives  as  low  as  10  to  100  parts  per  billion  (Todd,  et  al.,  1972; 
Sondheimer  and  Simeone,  1972).  Interference  with  predator  detection  of  prey 
is  possible  (Whittle  and  Blumer,  1970).  Migratory  and  homing  detection  could 
also  be  disrupted  (Nelson-Smith,  1973).  Should  chronic  oil  pollution  occur 

near  major  salmon  migration  routes  or  stream  mouths,  certain  runs  could  be 
reduced  or  even  eliminated.  Pink  salmon  would  be  most  vulnerable  to  this 
level  of  pollution  as  they  inhabit  shallow  marine  areas  over  relatively  long 

time  periods. 

Conclusion:  Should  this  proposal  result  in  large-scale  oil  pollution  of 

waters  important  to  salmonids,  a  year  class  or  more  of  immature  fish  could  be 
adversely  affected,  as  well  as  a  year  class  or  more  of  adults.  Pink  salmon 
would  be  the  most  susceptible  due  to  their  prolonged  residency  in  nearshore 
areas.  Juvenile  salmonids  of  other  species  would  be  the  more  vulnerable  to 
the  toxic  effects  of  oil,  although  adults  could  also  be  affected  through 
alteration  of  migration  routes  and  periods,  and  perhaps  through  reduction  in 
their  food  supply.  This  is  particularly  important  should  adverse  impacts 
affect  the  Yukon  River  salmon  runs,  although  other  streams  on  the  Seward 
Peninsula  and  the  inshore  waters  of  Norton  Sound  also  support  significant 
salmon  populations.  The  risk  of  an  oilspill  impacting  these  areas,  however, 
is  low. 

Effect  of  Mitigating  Measures:  Preservation  of  the  salmon  runs  to  the  streams 
of  Norton  Sound  and  the  Yukon  Delta  is  of  prime  importance;  knowledge  of  their 
life  history,  especially  habitat  requirements  by  those  personnel  working  on 
lease,  exploration  and  development;  using  a  formalized  orientation  program 
would  be  a  significant  mitigative  benefit. 

The  suggested  measure  for  transportation  of  hydrocarbons  by  pipelines,  would 
further  mitigate  adverse  impacts  on  salmonids  in  the  area.  This  transpor¬ 
tation  method  affords  reduced  probability  for  oil  spillage  as  compared  with 
offshore  loading  and  barges. 

The  suggested  measure  for  Oilspill  Contingency  Planning  is  an  important  miti¬ 
gating  measure  for  protection  of  salmon  resources  with  respect  to  the  Yukon 
Delta.  The  additional  requirement,  e.g.,  storage  locations  for  oilspill 
containment  and  cleanup  materials  would  help  to  prevent  oil  from  reaching  the 
critical  habitats  of  the  Yukon  Delta. 

Cumulative  Effects:  Adverse  effects  from  oil  and  gas  activities,  including 
construction  of  pipelines  and  tankering  of  produced  oil  and  gas,  could  impact 
salmonids  over  a  period  of  time.  Reduction  in  populations  would  be  probable 
only  if  oil  pollution  events  were  large,  chronic,  and  occurring  when  the  fish 
are  near  shore.  The  Yukon  Delta  and  the  inshore  waters  of  Norton  Sound  are 
two  locations  where  these  cumulative  effects  could  be  serious. 

Additionally,  the  State  of  Alaska  proposes  to  lease  offshore  adjacent  to  the 
proposed  Federal  leases  and  local  Native  entities  may  also  lease  upland  areas 
for  oil  and  gas  exploration  and  development.  These  would  cumulatively  impact 
on  salmonids. 
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Unavoidable  Adverse  Effects:  There  would  probably  be  some  unavoidable  reduc¬ 
tions  in  salmon  populations  on  a  short  term,  localized  basis.  Chronic  pollu¬ 
tion  and  habitat  alteration  could  affect  populations,  but  only  for  the  esti¬ 
mated  40-year  life  of  the  projects  and  the  relatively  much  shorter  recovery 
period  thereafter. 

Demersal  Fishes:  Saffron  and  arctic  cod,  starry  flounder,  shorthorn  sculpin, 
yellowf in  sole,  and  Alaska  plaice,  are  the  principal  bottom-dwelling  f infishes 
of  Norton  Basin.  Generally  found  far  offshore,  some  of  these  species  move  to 
shallow,  inshore  areas  for  spawning.  The  timing  and  distribution  for  this 
activity  is  not  completely  understood  for  all  fishes  in  this  group.  Only 
small  segments  of  the  populations  would  be  likely  to  come  into  contact  with  an 
oilspill ,  and  only  eggs  and  larval  forms  would  be  directly  affected  by  oil 
pollution. 

Eggs  and  larval  fish  are  free  floating  and  remain  at  or  near  the  surface  for 
possibly  1  to  3  months.  A  large  oilspill  during  that  time  could  reduce  these 
populations,  but  the  effect  may  not  be  apparent  until  development  of  adult 
forms . 

Conclusion:  There  is  a  possibility  that  some  demersal  finfish  species  would 
be  reduced  by  some  degree  by  the  projected  2.8  large  oilspills  that  could 
occur  over  the  life  of  this  project.  If  these  large  spills,  1000  barrels  or 
more,  did  not  occur  during  the  3-month  period  when  eggs  and  larval  fish  are 
present,  it  is  likely  that  no  effects  would  be  attributable  to  the  pollution 
event.  If  eggs  or  larvae  were  present  during  an  oilspill,  mainly  those  in 
actual  contact  with  the  oil  slick  or  the  water  soluble  fractions  of  oil  around 
the  slick,  would  be  affected.  Based  on  the  Oilspill  Risk  Analysis,  the  proba¬ 
bility  of  an  oilspill  adversely  affecting  demersal  finfish  is  less  than  1  per¬ 
cent. 

Effect  of  Mitigating  Measures:  The  mitigating  measures  previously  discussed 
for  herring  and  salmon  are  applicable  to  the  demersal  finfish. 

Orientation  of  personnel  via  a  formal  environmental  training  program  would 
stress  the  importance  of  demersal  fishes  in  the  Norton  Sound  ecosystem  and  how 
they  might  be  susceptible  to  oil  and  gas  development  activities. 

Cumulative  Effects :  When  proposed  State  of  Alaska  offshore  areas  under  consi¬ 
deration  for  oil  and  gas  leasing  are  compared  with  the  proposal,  there  is  an 
increased  probability  that  demersal  finfish  species  would  be  affected  by  an 
oilspill.  Natural  mortality  may  mask  the  impact  of  an  oilspill  on  the  popula¬ 
tions,  making  quantification  virtually  impossible. 

Unavoidable  Adverse  Effects:  The  probability  of  adverse  unavoidable  impacts 
on  fish  populations  is  extremely  remote.  There  could  be  some  reduction  via 
chronic  pollution  during  the  life  of  this  project;  however,  presently  avail¬ 
able  data  does  not  allow  quantification  of  this  reduction. 

King  Crab:  Most  king  crab  in  Norton  Basin  are  some  distance  offshore,  in  the 
deeper  waters  of  the  Sound  during  much  of  the  year.  These  shellfish  migrate 
inshore  during  spring  and  early  summer  to  spawn,  and  the  pelagic  larvae  remain 
there  for  several  years  before  moving  to  the  open  ocean.  The  eggs  and  larvae 
are  pelagic,  and  hence,  most  susceptible  to  oil  slicks  or  their  water  soluble 
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fractions  Larval  crab  rear  for  several  years  in  shallow  bays  and  estuaries 
^here  they  would  be  subject  to  prolonged  risk  from  oilspill  occurrence  Adult 
^rab  would  be  mainly  affected  by  oil  that  sinks  to  the  bottom  AU  forms 
would  be  affected  by  a  reduction  in  food  species  as  a  result  of  a  large  sp  . 
T large  oilspill  could  kill  both  young  and  adult  crab,  affecting  the  present, 
relatively  small-scale,  commercial  crab  fishery  in  Norton  Sound. 

Using  Cook  Inlet  and  other  crude  oils,  Rice  and  others  (1976)  tested  the 

effects  of  oil  on  various  marine  organisms,  including  juvenile  king  crab. 

They  found  that  juvenile  king  crab  quickly  accumulate  methylnapthelene  and 
other  aromatic  petroleum  fractions  in  their  tissues,  but  were  able  to  rapidly 
cleanse  themselves  of  these  compounds  when  they  were  moved  from  contaminated 
to  clean  water.  It  was  also  found  that  concentrations  of  oil  equal  to  or  just 
below  the  96-hour  TLm  (median  tolerance  limit)  juvenile  king  crab  respira  ion 

rates  were  depressed,  an  indication  of  stress.  Larvae  appear  to  be  the  most 

vulnerable  to  oil,  especially  during  molting. 

"Ecological  death"  might  also  result.  For  example,  during  bioassay  testing, 
post-molt  tanner  crab  lost  as  many  as  seven  legs  including  both  chelae 
during  short  exposures  to  crude  oil  (Karmen  and  Rice,  1974) . 
probably  preclude  survival  in  the  natural  environment,  even  though  surviving 

the  direct  effects  of  the  oil. 


Chronic  exposure  to  oil  might  also  impair  adult  reproductive  capacity ,  e .  g .  , 
reduced  egg  or  sperm  number,  delay  in  sexual  development,  or  behavior  as 
regards  location  and  identification  of  mates.  Some  fractions  of  oil  may  sink 
to  the  bottom  (Friede,  et  al.,  1972).  Remaining  for  a  time  on  the  bottom,  it 

could  taint  shellfish. 

Analysis  of  the  oilspill  trajectory  model  shows  there  is  an  18  percent  chance 
of  an  offshore  oilspill  reaching  nearshore  juvenile  king  crab  habitat  within 
10  days  during  the  critical  summer  season.  This  risk  is  classified  as  mo 

erate  in  degree. 

Conclusion:  There  exists  a  possibility  that  the  king  crab  population^  of 
Norton  Basin  might  be  reduced  by  oil  and  gas  development  activities  within, 
but  mainly  outside,  the  lease  area;  and  again,  mainly  during  the  ice-free  and 
spawning  season.  The  egg  and  larval  forms  are  the  most  susceptible  to  adverse 
impacts  from  pollutant  events  associated  with  the  project.  Because  of  the 
current  commercial  and  subsistence  harvest  of  king  crab,  additional  reduction 
in  the  population  from  oil  pollution  would  be  most  difficult  to  assess,  even 
with  the  present  catch  quotas  for  both  groups  of  users. 

Installation  of  offshore  pipelines  and  production  platforms  could  also  result 
in  a  temporary  displacement  and  reduction  in  king  crab  populations. 

Effect  of  Mitigating  Measures:  The  suggested  orientation  program  would  be  of 
value  as  a  mitigative  measure  for  king  crab  by  appraising  personnel  of  the 
distribution  and  importance  of  this  resource  and  fishing  areas.  The  ef¬ 
fectiveness  of  other  suggested  mitigating  measures  (Transporation  of  Hydrocar¬ 
bons  and  Oilspill  Contingency  Plan)  would  be  the  same  as  discussed  for  finfish 
and  demersal  fish. 
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Cumulative  Effects:  Crab  eggs  and  larvae  would  be  most  impacted  by  adverse 
effects  of  this  proposal,  principally  by  large  and  frequent  oil  pollution 
incidents.  The  effects  could  be  both  direct  and  indirect,  i.e.,  affecting 
their  food  supply.  Given  the  wide,  natural  fluctuations  in  numbers  of  larval 
crab,  documentation  and  quantification  of  additional  reductions  as  a  result  of 
oil  pollution  is  not  possible. 

Unavoidable  Adverse  Effects :  Oil  pollution  could  reduce  a  year  class  of  king 
crab  if  the  oilspill  were  extremely  large,  over  a  prolonged  period,  and  affect 
a  large  inshore  area.  These  conditions,  coupled  with  spill  probability,  make 
this  loss  very  remote;  estimated  to  be  much  less  than  1  percent. 

Commercial  Fishing:  Analysis  of  impacts  on  commercial  fish  populations  is 
discussed  in  Section  IV. B. 3.,  Impacts  on  Economic  Considerations,  with  Pacific 
herring  estimated  as  the  species  most  apt  to  be  affected  by  a  pollution  event. 
Impacts  on  salmonids  and  king  crab  are  expected  to  be  very  localized,  and  also 
restricted,  as  to  time  period  when  such  occurrence  would  have  an  adverse 
impact . 

Exploration  vessels  and  platforms  are  expected  to  have  no  impact  on  what  is 
now  a  commercial  fishery  that  essentially  fishes  inshore,  and  only  during  the 
ice-free  season. 

Some  crab  pots  may  be  lost  by  entangling  of  their  buoys  and  cables  with  supply 
vessels;  however,  given  the  area  of  the  fishery  and  the  probable  supply  boat 
route,  this  possibility  is  very  remote. 

Should  oil  or  gas  be  discovered  and  the  field  or  fields  produced,  conflicts 
with  the  commercial  fishery  could  increase,  at  least  during  the  development 
stage.  Fishing  gear  might  be  lost,  competition  for  harbor  and  materials 
occur,  and  remotely,  a  reduction  in  catch  due  to  the  adverse  effects  of  oil- 
spills  on  commercial  fish  species. 

In  some  instances,  commercial  fishermen  would  benefit,  e.g.,  oil  industry 
equipment  aiding  distressed  fishing  vessels  and  providing  weather  information 
for  fishermen. 

Loss  of  crab  pots  may  be  reimbursed  by  the  Fisherman's  Contingency  Fund, 
including  catch  lost  as  a  result  of  lost  fishing  time.  Proving  responsibility 
for  the  loss,  however,  is  difficult  in  these  remote  waters.  It  is  unlikely 
that  oil  industry  vessels  would  traverse  crab  fishing  areas. 

The  inshore  salmon  fisheries,  drift  and  set  gill  nets,  hand  purse  seines,  and 
beach  seines  could  be  fouled  by  oil.  The  short  period  of  time  this  gear  is  in 
the  water,  the  small  chance  of  an  oilspill  reaching  shore  in  most  salmon 
fishing  areas,  and  the  presence  of  fishermen  during  the  time  gear  is  in  use, 
reduces  the  chance  of  loss  or  damage  appreciably  to  a  most  remote  probability. 

Offshore  oil  exploration  and  development  structures  would  generally  be  located 
outside  commercial  fishing  areas.  Site  restrictions  could  be  incorporated  in 
a  lease  to  protect  biologically-productive  areas,  and  in  turn,  protecting 
commercial  interest  in  these  species. 
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Qxven  the  seasonal  nature  of  the  salmon  fishery  and  the  catch  quota  for  crab, 
it  is  unlikely  that  oil  industry  competition  for  labor  and  materials  could 
impact  the  commercial  fishery.  There  may  be  competition  for  fuel  supplies  if 
either  industry  did  not  plan  for  and  contract  these  purchases  well  in  advance 

of  needs. 

Flavor  tainting  of  shellfish  from  oil  has  been  infrequently  reported.  Source 
of  the  oil  has  never  been  documented.  Crab  and  salmon  could  be  tainted  should 
an  oilspill  cover  an  area  where  they  are  being  fished. 

Cleaning  oil  from  some  types  of  fishing  gear,  where  practical  would  require 
time  on  the  part  of  the  fishermen.  Some  oil  covered  gear  such  as  nets  would 
have  to  be  replaced. 

Collisions  between  fishing  vessels  and  those  operated  by  the  oil  industry  are 
a  remote  possibility,  although  for  the  most  part,  the  two  operate  in  different 
areas  of  Norton  Basin.  Similarly,  collisions  between  vessels  and  offshore 
structures  are  of  very  low  probability.  Should  a  trawl  fishery  for  bottomfish 
develop  in  the  proposed  lease  area  over  the  life  of  the  project,  it  is  pos¬ 
sible  that  conflicts  could  arise,  especially  with  pipelines  transporting  oil. 
These  pipelines  could  be  damaged  by  trawls. 

Conclusion:  Direct  adverse  impacts  of  oil  development  on  the  commercial 
fisheries  in  Norton  Sound  would  be  limited  to  those  resulting  from  oilspills , 
e.g.,  loss  of  potential  catch  species  and  fishing  gear  damage.  As  the  area 
proposed  for  Federal  leasing  is  largely  outside  that  which  is  fished  com¬ 
mercially,  conflicts  between  the  two  industries  should  be  limited. 

Effect  of  Mitigating  Measures:  The  orientation  measure  would  inform  personnel 
of  the  operational  periods  and  locations  of  the  commercial  fisheries  of  Norton 
Sound,  thus  helping  to  prevent  conflicts  between  the  two  user  groups. 

The  transportation  of  hydrocarbons  measure  would  ensure  that  pipelines  are 
placed  in  a  manner  which  would  avoid  present  and  future  conflicts  with  fish¬ 
eries.  This  involves  mainly  location,  but  timing  for  installation  and  design 
also  apply. 

The  measure  for  fairways  may  help  to  prevent  conflicts  between  the  various 
types  of  OCS-related  vessels  transiting  the  area  and  with  fixed  commercial 
fishing  gear. 

Cumulative  Effects:  Should  future  Federal  sales  and  the  pending  State  of 
Alaska  sale  be  held,  associated  potential  impacts  described  in  this  section 
could  increase.  Development  of  a  bottomf ishery  with  trawling  could  add  to  the 
impacts.  Tanker  traffic  could  affect  smaller  fishing  vessels,  including 
tender  and  floating  processing  vessels. 

Unavoidable  Adverse  Effects:  The  commercial  fishing  industry  would  probably 
experience  some  minor  adverse  and  direct  impacts  from  this  proposal.  The 
major  one  would  be  damage  to  their  resources  and  equipment  from  oil  pollution. 
The  probability  of  this  impact  is  assessed  as  very  small. 
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c .  Impacts  on  Birds: 

Introduction:  Over  5  million  nesting  sea  birds  occur  in  the  northern  Bering 
Sea  adjacent  to  the  proposed  sale  area;  and  approximately  24  million  waterfowl 
and  shore  birds  occupy  the  coastal  wetlands  surrounding  Norton  Sound,  center¬ 
ing  on  the  Yukon  River  Delta.  Norton  Sound  proper  has  about  75,000  sea  birds, 
and  this  represents  a  relatively  small  portion  of  the  major  sea  bird  popula¬ 
tion  which  is  primarily  located  west  of  Norton  Sound. 

Avian  fauna,  particularly  diving  sea  birds  and  marine  waterfowl,  are  perhaps 
the  most  sensitive  of  all  marine  organisms  to  oil  pollution,  and  the  slowest 
to  recover  from  a  major  population  loss.  Some  species  may  take  from  20  to  50 
years  to  re-establish  former  population  levels  after  major  impacts  occur. 

The  major  adverse  impacts  from  OCS  activities  in  the  proposed  sale  area  would 
come  from  oil  pollution  of  the  marine  environment  and  manmade  disturbance  of 
bird  populations  and  habitats. 

The  effects  of  oil  pollution  on  birds  is  well  documented.  (For  a  more  de¬ 
tailed  discussion  of  generic  impacts,  refer  to  Alaska  OCS  Technical  Paper 
No.  3  (1981)  and  the  Final  EIS  for  OCS  oil  and  gas  lease  sale  60.)  Direct  oil 
contact  is  usually  fatal  or,  in  addition  to  indirect  effects,  causes  substan¬ 
tial  mortality.  Oiling  of  birds  causes  death  by  hypothermia,  shock,  or  drown¬ 
ing.  Oil  ingestion  through  preening  of  oiled  feathers  significantly  reduces 
reproduction  in  some  birds  and  causes  various  pathological  conditions.  Oil 
contamination  of  eggs  by  oil-fouled  feathers  of  parent  birds  also  signifi¬ 
cantly  reduces  egg  hatching. 

Indirect  effects  of  oil  pollution  include  reduction,  contamination,  and  dis¬ 
placement  of  food  sources,  as  well  as  contamination  of  habitat.  A  sudden 
oil spill- related ,  local  adverse  effect  on  major  food  sources  that  occurs 
during  a  migration  stopover  period,  or  during  the  nesting  period,  could  lower 
reproduction  and  survival  of  bird  populations  that  depend  on  that  food  source. 
Long-term,  low-level  contamination  of  food  sources  and  habitats  can  also  lead 
to  chronic  toxicity  in  birds  through  the  accumulation  of  hydrocarbon  residues 
that  may  adversely  affect  their  physiology,  reproduction,  and  behavior. 

The  other  major  potential  cause  of  adverse  effects  from  OCS  activities  on 
birds  is  manmade  disturbance,  particularly  noise.  One  of  the  interrelated, 
potentially  serious  disturbance  problems  specifically  identifiable  with  OCS 
activities  is  increased  air  and  boat  traffic  near  important  nesting  areas. 
The  effects  of  aircraft,  especially  helicopter  noise  and  presence  over  nesting 
colonial  birds  and  nesting  waterfowl,  have  been  documented.  Low  flying  air¬ 
craft  passing  near  bird  colonies  frighten  most  or  all  adult  birds  off  their 
nests,  leaving  the  eggs  and  young  vulnerable  to  exposure,  predation,  and 
accidental  displacement  from  the  nest  during  hurried  departures  by  the  adult 
birds  (Jones  and  Petersen,  1979;  Hunt,  1976).  Preliminary  evidence  has  indi¬ 
cated  that  repeated  disturbance  could  significantly  reduce  hatching  success, 
fledgling  success,  and  perhaps,  cause  adult  abandonment  of  eggs  and  young 
(Gollop,  et  al.  ,  1972;  Scott,  1976).  Other  potential  disturbance  problems 
associated  with  OCS  development  include  possible  displacement  of  birds  from 
important  feeding  and  staging  areas  due  to  increased  air  and  boat  traffic,  and 
disturbance  due  to  locating  onshore  facilities  near  coastal  nesting  areas. 
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Impacts  on  Sea  Birds:  Sea  birds  are  most  vulnerable  to  oil  pollution  while 
foraging  on  or  in  the  water,  as  well  as  rafting  or  swimming  on  the  water 
surface.  They  are  most  sensitive  to  human  disturbances  at  the  colony  sites 
during  nesting.  Vulnerability  to  oilspills  is  most  acute  during  the  spring 
when  sea  birds  concentrate  in  open  leads  in  the  ice  near  the  colony  sites.  If 
an  oilspill  reaches  these  ice  leads,  major  impacts  to  sea  bird  populations 
(greater  than  50  percent  mortality)  are  very  likely  to  occur. 

May  through  October,  sea  birds  are  directly  vulnerable  to  oilspills  throughout 
their  foraging  habitat,  but  particularly  in  the  major  offshore  concentration 
areas  (with  4  to  5  million  sea  birds)  west  of  Norton  Sound  and  in  the  Bering 
Strait.  Within  Norton  Sound,  offshore  areas  10  to  12  miles  south  and  west  of 
Sledge  Island  and  south  of  the  large  Bluff  colony  between  Cape  Nome  and  Cape 
Darby  are  vulnerable  habitat  areas  for  about  50,000  to  60,000  sea  birds. 
Vulnerable  foraging  areas  for  about  16,000  sea  birds  occur  in  the  eastern 
Norton  Sound. 

If  oilspills  occur  during  the  winter,  oil  may  become  entrapped  in  the  ice  and 
released  in  leads  during  the  spring.  This  is  a  possible  threat  to  millions  of 
sea  birds  returning  to  the  region  in  the  spring.  Reduction  in  winter  spawning 
success  and  fish  larvae  survival  due  to  possible  oil  pollution  under  the  ice, 
and  in  the  water  column,  could  reduce  important  food  sources  for  sea  birds 
returning  in  the  spring  and,  therefore,  reduce  reproductive  success  and  sur¬ 
vival  of  local  sea  bird  populations  in  Norton  Sound. 

The  oilspill  trajectory  analysis  data  for  conditional  probabilities,  assuming 
that  a  spill  occurs  using  the  10-day  trajectory  period,  indicates  the  fol¬ 
lowing.  The  Sledge  Island  foraging  area  (5000  nesting  birds)  is  at  a  high 
conditional  risk  (25-45  percent  probability  of  spill  contact)  for  the  winter¬ 
spring  season  (December-May ,  Table  2,  Appendix  J).  Most  of  the  oilspill  risk 
comes  from  the  proposed  pipeline  routes  to  shore  at  Cape  Nome  and  the  proposed 
tanker  facility.  The  overall  unrisked  probabilities  for  this  habitat  area  are 
moderate  to  high  (16-36  percent)  for  being  contacted  by  oilspills  (Appendix  J, 
Table  7).  The  sea  bird  foraging  habitat  offshore  of  Safety  Lagoon,  east  to 
Rocky  Point,  is  at  high  conditional  risk  (23-25  percent)  for  spill  contact 
from  the  proposed  tanker  facility  at  Cape  Nome  and  the  pipeline  from  the 
eastern  offshore  blocks  (Appendix  J,  Table  2,  spill  locations  7  and  8). 
Considering  unrisked  final  estimates,  this  habitat  would  have  a  moderate  to 
high  chance  (11-26  percent)  of  being  contacted  by  an  oilspill  (Appendix  J, 
Table  7).  The  hypothetical  offshore  loading  transportation  scenario  could 
substantially  reduce  the  oilspill  risks  to  the  above  foraging  areas  (Appen¬ 
dix  J,  Table  8  for  two  winter  and  three  summer  periods).  The  western  water 
boundary  of  the  oilspill  trajectory  model  which  parallels  the  offshore  forag¬ 
ing  habitat  for  millions  of  birds  in  the  Chirikov  Basin  area  has  a  high  risk 
(27-30  percent)  of  spill  contact  from  the  proposed  tanker  route  going  south¬ 
west  of  the  proposed  sale  area,  and  moderate  risk  (12-20  percent)  from  spills 
originating  from  the  lease  area,  or  from  pipelines  to  shore  (Appendix  J, 
Table  5).  The  ,pverall  unrisked  probabilities  indicate  large  flocks  (density 
of  200  birds/km  )  that  occur  in  this  area  may  have  a  12  to  13  percent  chance 
of  being  contacted  by  oilspills.  However,  because  of  the  distances  between 
most  potential  spill  sources  and  the  major  offshore  bird  concentrations,  and 
the  variability  in  offshore  bird  densities  on  the  water,  it  is  unlikely  that 
major  bird  flocks  west  of  Norton  Sound  would  come  in  contact  with  a  spill 
originating  from  the  proposed  sale  area.  However,  oil  tankers  coming  from  the 
sale  area  could  still  pose  a  major  threat  to  sea  birds  in  the  Chirikov  Basin. 
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Waterfowl,  particularly  sea  ducks  and  marine  oriented  geese,  are  most  vulner¬ 
able  to  oil  pollution  while  foraging  on  or  in  the  water,  as  well  as  rafting  or 
swimming  on  the  water  surface.  They  are  most  sensitive  to  human  disturbance 
while  nesting.  Direct  vulnerability  to  oil  pollution  is  most  acute  during  the 
spring  migration  when  sea  ducks  stopover  in  nearshore  ice-free  areas  during 
migration.  If  an  oilspill  reaches  these  areas,  major  impacts  (50  percent  or 
greater  mortality)  could  occur. 

During  the  nesting  and  summer  season,  May  through  September,  waterfowl  and 
shore  birds  could  be  seriously  threatened  by  oilspills  that  reach  intertidal 
habitats  along  the  Yukon  Delta,  along  the  southern  coast  of  the  Seward  Penin¬ 
sula,  and  the  inner  Norton  Sound.  On  these  coastal  wetlands,  hydrocarbons 
could  be  incorporated  into  the  sediments  and  pollution  would  persist  for  a 
very  long  period  of  time.  Productive  feeding  habitat  and  important  food 
sources  could  be  reduced  and  important  nesting  habitat  could  be  contaminated, 
reducing  nesting  success  for  some  waterfowl  and  shore  bird  populations. 
Threats  of  impacts  from  oilspills  that  may  occur  in  the  winter  would  come  from 
oil  that  may  be  entrapped  in  the  ice  and  released  near  the  Yukon  Delta  or 
other  waterfowl  and  shore  bird  concentration  areas  during  the  spring. 

The  oilspill  trajectory  analysis  data  for  conditional  probabilities,  assuming 
that  a  spill  occurs  and  using  the  10-day  trajectory  period,  shows  the  fol¬ 
lowing.  Coastal  waterfowl/shore  bird  habitats  from  Safety  Lagoon,  east  to 
Rocky  Point  (Table  5,  Appendix  J,  land  segments  19  and  21),  have  a  moderate 
chance  (11-14  percent  probability)  of  being  contacted  by  an  oilspill  originat¬ 
ing  from  a  pipeline  from  offshore  blocks  in  the  eastern  land  segments  portion 
of  the  proposed  sale  area,  going  to  a  tanker  facility  near  Cape  Nome  (Appen¬ 
dix  J,  Tables  5,  7,  and  8).  The  overall  unrisked  probabilities  are  5  to 
10  percent  for  a  spill  contacting  this  area.  Coastal  habitats  within  inner 
Norton  Sound  and  Norton  Bay  (land  segments  10  through  17,  Fig.  IV.A.4.C.-2) 
have  very  little  or  no  chance  of  being  contacted  by  an  oilspill  within  10  days 
(Appendix  J,  Table  5).  Oilspill  threats  to  the  Yukon  Delta  intertidal  feeding 
and  nesting  habitat  for  millions  of  waterfowl  and  shore  birds  is  represented 
by  land  segments  1-6  (Fig.  IV. A. 4. c. -2;  Appendix  J,  Table  5)  and  the  offshore 
tidal  entrainment  zone  (Yukon  Delta  Summary,  Tables  7  and  8).  The  intertidal 
habitat  from  Clarence  Rhode  Wildlife  Range  to  Kotlik  (land  segment  5,  Fig. 
IV.A.4.C.-2)  has  a  7  percent  conditional  probability  of  oilspill  contact  from 
a  particular  spill  point  (land  segment  4,  Appendix  J,  Table  5)  in  the  south¬ 
eastern  portion  of  the  proposed  sale  area.  Other  coastal  portions  of  the 
delta  have  a  5  percent  chance,  or  less,  of  being  contacted  by  an  oilspill 
originating  from  a  hypothetical  spill  point  in  the  proposed  sale  area. 

The  Yukon  Delta  entrainment  zone  (Appendix  J,  Fig.  J-4)  has  a  moderate  to  high 
conditional  probability  (17-22  percent)  of  being  contacted  by  an  oilspill 
within  10  days.  If  an  oilspill  reaches  the  entrainment  (tidal  influence) 
area,  the  chances  of  oil  reaching  the  delta  are  certain.  The  overall  unrisked 
probabilities  of  one  or  more  spills  contacting  this  target  are  low  to  moderate 
(5-11  percent),  depending  on  the  size  and  location  of  the  spill.  If  a  large 
oilspill  does  contact  the  intertidal  habitat  it  is  very  likely  to  have  seri¬ 
ous,  long  term  effects  on  waterfowl  and  shore  birds  (see  Section  IV.B.2.a.). 

The  northeastern  cape  of  St.  Lawrence  Island  has  a  moderate  to  high  (15-30 
percent)  conditional  probability  of  being  contacted  by  an  oilspill  (Appen¬ 
dix  J,  Table  5;  land  segment  30,  Fig.  IV. A. 4 .  c . -2) .  Most  of  this  risk  comes 
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from  the  hypothetical  tanker  route  going  southwest  from  the  proposed  sale  area 
(Fig.  IV.A.4.C.-1).  Oilspills  that  reach  this  part  of  St.  Lawrence  Island 
would  have  the  most  serious  effect  if  they  contacted  open  water  areas  during 
the  spring  when  waterfowl  (sea  ducks)  are  utilizing  the  area.  Spills  that 
contact  this  area  during  the  summer  may  contaminate  the  lagoons  and  negatively 
affect  some  waterfowl  and  their  habitat.  However,  this  portion  of  the 
St.  Lawrence  coastal  lagoon  habitat  represents  only  a  small  portion  of  the 
waterfowl  habitat  on  St.  Lawrence  Island. 

Summary:  Most  of  the  5  million  sea  birds  that  occur  in  the  northern  Bering 

Sea  nest  and  forage  far  west  of  the  proposed  sale  area  in  the  Chirikov  Basin, 
and  are  unlikely  to  be  affected  by  oilspills  that  occur  in  the  proposed  sale 
area,  or  at  the  proposed  tanker  facility  at  Cape  Nome.  However,  if  tanker 
spills  occur  along  the  proposed  tanker  route  (Fig.  IV. A. 4 . c . -1 )  ,  or  spills 
reach  ice  leads  west  of  Sledge  Island,  or  south  of  St.  Lawrence  Island,  or 
south  of  the  proposed  sale  area  along  the  ice  front,  some  of  these  sea  birds 
could  be  affected.  (Flocks  of  10,000  occur  along  the  ice  front  and  bird 
densities  greater  than  1500/kni  occur  in  open  water  ice  leads  west  of  Sledge 
Island  in  the  spring.) 

Within  Norton  Sound,  sea  birds  which  nest  at  the  Bluff  and  Cape  Darby  area, 
and  forage  in  the  waters  south  of  Safety  Lagoon  and  Golovin  Bay,  are  at  mod¬ 
erate  to  high  conditional  risk  from  oilspills  occurring  from  the  proposed 
tanker  facility  at  Cape  Nome  and  pipelines  to  shore.  If  a  spill  occurs  in 
this  area,  severe  local  impacts  (50  percent  mortality)  to  sea  bird  species 
(especially  murres  and  cormorants),  in  addition  to  possible  food  source  reduc¬ 
tion  or  displacement  for  other  species  as  well,  could  occur.  These  birds  are 
the  most  likely  populations  to  be  disturbed  from  air  and  boat  traffic  during 
exploration  and  development. 

For  the  approximate  24  million  waterfowl  and  shore  birds  that  occur  in  the 
Norton  Basin  area,  the  greatest  risk  from  oil  and  gas  activities  in  the  pro¬ 
posed  sale  area  would  come  from  oilspills  that  may  reach  the  intertidal  habi 
tats  of  the  Yukon  Delta.  Spills  that  contaminate  the  intertidal  zone  would  be 
next  to  impossible  to  cleanup  efficiently,  and  the  oil  pollution  would  persist 
for  a  very  long  period  of  time,  reducing  or  contaminating  very  important 
waterfowl  and  shore  bird  feeding  habitat.  If  a  spill  reaches  the  delta  during 
a  storm  tide,  critical  nesting  habitat  would  also  be  contaminated,  directly 
contributing  to  reduced  waterfowl  productivity.  The  oilspill  trajectory 
analysis  indicated  the  Yukon  Delta  has  a  relatively  low  conditional  probabil¬ 
ity  of  oilspill  contact  from  the  proposed  sale  area  (7  percent  for  land  seg¬ 
ment  5,  Appendix  J,  Fig.  J-4,  Table  5  and  an  overall  final  probability  of 
1  percent  or  less).  The  Yukon  tidal  entrainment  zone  (Appendix  J,  Fig.  J-4) 
has  a  moderate  to  high  risk  (17-22  percent,  Appendix  J,  Table  2)  of  oilspill 
contacts.  However,  the  expected  hydrocarbons  are  indicated  to  be  gas  for  this 
portion  of  the  lease  area,  thus  the  risk  of  oilspills  reaching  the  delta  may 
be  considerably  less. 

Waterfowl  and  shore  bird  coastal  habitats  from  Safety  Lagoon  to  Golovin  Bay 
have  an  11  to  14  percent  probability  of  oilspill  contact  (Appendix  J,  Ta¬ 
ble  2).  Most  of  the  risk  to  this  habitat  area  would  come  from  the  hypotheti¬ 
cal  tanker  facility  at  Cape  Nome  and  the  pipelines  to  shore.  The  other  water- 
fowl  habitat  at  high  risk  would  be  the  northeast  cape  region  of  St.  Lawrence 
Island  which  has  a  moderate  to  high  (15  to  30  percent)  conditional  probability 
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of  oilspill  contact,  due  primarily  to  the  proposed  tanker  route  going  south¬ 
west  of  the  sale  area.  Spills  that  reach  this  area  could  have  severe  local 
impacts  on  waterfowl  populations  in  this  area. 

Conclusion:  If  a  major  oilspill  occurs,  moderate  to  severe  local  impacts  on 
sea  bird  populations,  perhaps  25  to  50  percent  mortality,  are  likely  to  occur. 
If  a  large  oilspill  contaminates  a  large  portion  of  the  Yukon  Delta  intertidal 
area,  significant  regional  impacts  to  waterfowl  and  shore  birds  could  occur. 
However,  the  oilspill  risk  analysis  indicates  the  probability  of  this  occur¬ 
ring  is  unlikely.  The  final  oilspill  probabilities  indicate  that  significant 
regional  impacts  on  birds  are  unlikely  from  the  proposal. 

Effect  of  Mitigating  Measures:  Among  the  suggested  mitigating  measures,  the 
orientation  program,  along  with  the  guidelines  established  in  the  Information 
to  Lessees  on  Bird  and  Mammal  Protection  (see  Sec.  II.B.l.c.),  should  help  to 
minimize  human  disturbance  of  nesting  birds.  However,  compliance  with  air  and 
boat  traffic  restrictions  near  bird  colonies  and  other  concentration  areas  is 
strictly  voluntary.  Air  and  boat  noise,  as  well  as  other  human  activities 
outside  of  OCS  activities,  may  have  a  negative  effect  on  birds  in  the  Norton 
Sound  area.  Public  awareness  and  compliance  with  U.S.  Fish  and  Wildlife 
Service  regulations,  and  the  recommended  guidelines  in  the  suggested  informa¬ 
tion  to  lessees,  could  effectively  eliminate  most  disturbance  impacts. 

The  establishment  and  operation  of  a  Biological  Task  Force  should  help  formu¬ 
late  specific  oilspill  contingency  measures,  giving  guidance  in  the  implemen¬ 
tation  of  existing  and  proposed  mitigating  measures  such  as  seasonal  drilling 
restrictions,  and  possible  tract  specific  hydrocarbon  storage  and  transporta¬ 
tion  measures  (areas  of  special  concern) .  This  latter  suggested  mitigating 
measure,  specific  to  the  southern  blocks  (see  Sec.  II.B.l.c.)  could  reduce 
oilspill  risks  to  the  Yukon  Delta. 

Cumulative  Effects:  In  addition  to  the  proposed  sale,  other  planned  oil  and 
gas  development  in  the  Norton  Sound  area  and  possible  future  hydrocarbon 
transportation  through  the  Bering  Strait,  could  significantly  reduce  bird 
populations  in  the  northern  Bering  Sea  region. 

The  State  of  Alaska  proposed  sale  38,  Norton  Basin  area  of  call,  includes  all 
coastal  waters  within  3  miles  of  shore  along  Norton  Sound  (Fig.  I.B.-l).  Due 
to  the  location  of  this  state  lease  sale  area  of  call,  immediately  adjacent  to 
the  waterfowl  and  shore  bird  coastal  wetlands  and  intertidal  habitats,  and 
especially  along  the  Yukon  Delta,  risks  of  oilspills  contaminating  the  delta 
could  significantly  increase  if  this  area  is  leased  for  oil  and  gas  develop¬ 
ment.  If  state  leasing  and  development  occurs  adjacent  to  the  sea  bird  col¬ 
onies  at  Bluff,  Cape  Denbigh,  and  other  areas,  the  risk  of  oilspills  and  human 
disturbance  affecting  these  bird  populations  would  increase. 

The  Calista  Corporation’s  proposed  oil  and  gas  leasing  on  the  Yukon  Delta 
could  also  increase  the  risk  of  hydrocarbon  pollution  within  the  waters  and 
marshland  of  the  delta.  This  planned  activity  would  physically  alter  some 
waterfowl  habitat  and  increase  human  disturbance  of  nesting  species. 

The  cumulative  effects  of  future  OCS  sales  in  the  Bering  and  Chukchi  Seas  are 
impossible  to  predict  at  this  time.  However,  if  oil  is  found  in  one  or  more 
of  the  other  proposed  sale  areas  on  the  leasing  schedule  (such  as  Navarin 
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Basin-sale  83,  Hope  Basin-sale  86,  or  Chukchi  Sea-sale  85)  possible  tanker 
traffic  through  the  Bering  Strait  and  Chirikov  Basin  would  greatly  increase 
the  risks  of  oilspills  occurring  within  the  foraging  habitat  of  the  major  sea 
bird  populations  in  the  northern  Bering  Sea  that  nest  on  the  Diomede,  King, 
and  St.  Lawrence  Islands.  If  a  large  tanker  spill  occurred  in  the  Bering 
Strait,  it  is  likely  to  have  severe  impacts  on  these  populations. 

Other  planned  projects  such  as  port  development  in  Nome,  and  possible  future 
projects  such  as  hard  mineral  mining  in  the  Norton  Sound  area,  could  increase 
human  disturbance  of  birds  in  this  area. 

The  cumulative  effects  of  the  above  projects,  especially  other  hydrocarbon 
development  activities,  in  addition  to  the  proposal,  may  have  significant, 
long-term  regional  effects  on  bird  populations.  The  combined  effects  of  the 
above  projects  would  be  significantly  greater  than  that  of  the  proposal  alone. 

Unavoidable  Adverse  Effects:  In  this  discussion,  most  oilspills  are  consid¬ 
ered  unavoidable,  while  human  disturbance  of  nesting  sea  birds  and  most  nest¬ 
ing  waterfowl  and  shore  birds  is  considered  avoidable  through  voluntary  com¬ 
pliance  with  the  proposed  recommendations  on  air  and  boat  traffic  in  the 
suggested  information  to  lessees  (see  Sec.  II.B.l.c.). 

The  oilspill  trajectory  analysis  indicates  that  the  coastal  habitat  from 
Safety  Lagoon  to  Golovin  Bay  is  at  risk  from  oilspills  that  would  be  related 
to  the  onshore  development  scenario  at  Cape  Nome.  Offshore  loading  could 
reduce  this  risk.  However,  oilspill  containment  equipment  could  provide  for 
protection  of  these  lagoons  by  possibly  diverting  an  oilspill  away  from  the 
estuaries  (stream  mouths)  especially  during  high  tide. 

Although  the  chances  of  an  oilspill  reaching  the  Yukon  Delta  from  the  proposed 
sale  area  are  remote,  a  spill  that  comes  within  the  area  of  tidal  influence, 
or  a  spill  that  occurs  during  a  storm  surge,  would  be  impossible  to  direct 
away  from  the  delta.  Spills  or  portions  of  spills  that  reach  the  delta  are 
likely  to  have  significant  long-term  impacts.  However,  it  is  unlikely  that 
spills  originating  from  the  lease  blocks  would  contaminate  a  major  portion  of 
the  Yukon  Delta  intertidal  habitat  due  to  dispersion  and  weathering  of  oil. 

Large  spills  and  chronic  spills  that  occur  within  the  unconsolidated  pack  ice 
of  Norton  Sound,  especially  in  the  western  part  of  the  proposed  sale  area, 
would  be  very  difficult  to  contain  and  cleanup  with  present  oilspill  cleanup 
technology.  Such  oil  pollution  would  unavoidably  affect  some  sea  bird  flocks 
that  happen  to  be  in  the  area  of  the  spill.  These  unavoidable  spills  could 
result  in  moderate  to  high  impacts  on  local  populations,  but  are  unlikely  to 
affect  a  major  part  of  the  regional  sea  bird  population. 

Assuming  oil  development  occurs  throughout  the  proposed  sale  area,  oilspills 
and  chronic  discharges  could  have  unavoidable  moderate  to  high  local  impacts 
on  birds,  depending  on  the  extent  and  nature  of  hydrocarbon  development, 
oilspill  occurrence,  and  efficiency  of  oilspill  cleanup. 

d.  Impacts  on  Marine  Mammals  (spotted  seal,  ringed  seal, 
bearded  seal,  ribbon  seal,  walrus,  beluga  whale,  rainke  whale,  killer  whale, 
and  polar  bear) . 
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Overview  of  Potential  Types  of  Effects.  Many  of  the  potential  effects  dis¬ 
cussed  in  this  section  are  primarily  related  to  seals,  walrus,  and  polar  bear. 
The  reader  is  directed  to  the  overview  in  Section  IV.B.2.e.  for  discussions  of 
additional  factors  which  may  affect  non-endangered  whales,  as  well  as  endan¬ 
gered  species. 

Oil  pollution  and  disturbance  due  to  increased  human  activity  could  affect 
marine  mammal  populations  found  in  the  proposed  sale  57  area.  It  is  diffi¬ 
cult,  if  not  impossible,  to  accurately  predict  on  a  long  term  basis  how  inter¬ 
action  of  such  factors  may  affect  each  mammalian  species  found  in  or  near  the 
proposed  sale  area.  However,  available  information  can  at  least  broadly 
define  possible  effects  and  help  to  identify  those  species  most  sensitive  to 
various  perturbations,  particularly  those  effects  observable  on  a  short  term 
basis . 

Short  Term  Direct  Oilspill  Effects:  Direct  (and  indirect)  effects  of  spilled 
oil  would  vary,  depending  on  the  population  density  and  physiological  status 
of  the  affected  mammal  species,  season  and  meteorological  conditions,  chemical 
or  physical  characteristics  of  the  spill,  duration  of  exposure,  type  of  expo¬ 
sure  (e.g.,  ingestion  versus  external  contact),  and  other  factors.  An  effect 
which  is  often  thought  to  be  associated  with  spilled  petroleum  products  is 
direct  mortality  to  marine  mammals  due  to  toxicity  associated  with  contact, 
such  as  may  occur  when  individual  organisms  are  coated  by  spilled  oil.  Stud¬ 
ies  suggest  that  for  certain  species,  direct  mortality  as  a  result  of  contact 
with  spilled  oil  may  not  be  an  immediate  result.  Geraci  and  St.  Aubin 
(1980:1)  concluded  "Surface  contact  is  threatening  to  those  species  which  rely 
on  hair  or  fur  for  thermal  insulation,  such  as  sea  otters,  fur  seals,  and 
polar  bears."  LeBoeuf  (1971),  who  evaluated  effects  of  the  1969  Santa  Barbara 
spill,  concluded: 

"The  crude  oil  which  coated  many  weaned  elephant  seals  at  San  Miguel 
Island  in  March  and  April  had  no  significant  immediate  nor  long  term 
(1  to  15  months  later)  deleterious  effect  on  their  health.  Had  the 
rookery  been  contaminated  earlier  in  the  season  when  females  were 
nursing,  pups  might  have  ingested  the  crude  oil  and  more  serious 
consequences  might  have  ensued." 

Brownell  and  LeBoeuf  (1971)  concluded  that  crude  oil  contamination  of 
California  sea  lion  rookeries  on  San  Miguel  Island  due  to  the  same  spill  did 
not  have  a  significant  effect  on  pup  mortality.  Davis  and  Anderson  (1976) 
reported  no  significant  difference  in  the  direct  mortality  of  oiled  and  un¬ 
oiled  grey  seal  pups  found  in  surveys  of  polluted  beaches  in  England.  How¬ 
ever,  species  such  as  sea  otters  or  fur  seals  may  be  particularly  sensitive  to 
oil  contact.  These  species  rely  on  their  fur  for  insulation  as  opposed  to 
other  species  which  minimize  heat  loss  with  a  layer  of  blubber.  Exposure  of 
sea  otters  to  crude  oil  in  natural  environments  "Would  probably  cause  signifi¬ 
cant  thermal  stress  and  could  lead  to  hypothermia  and/or  pneumonia  resulting 
in  death,"  (Kooyman  and  Costa,  1978).  Although  Norton  Sound  is  not  a  habitat 
of  sea  otters,  similar  thermal  effects  could  occur  for  seal  pups  still  in  the 
juvenile  pelage  if  oil  contact  occurred,  possibly  via  the  mother  (Costa, 
1980) .  Immature  ringed  and/or  bearded  seals  may  be  susceptible  to  such  ef¬ 
fects  in  the  proposed  sale  area.  According  to  Burns  and  Frost  (1979:69), 
seals  hauling  out  on  the  ice  through  surface  water  could  contact  oil,  which 
could  subsequently  disadvantage  newborn  (or  recently  weaned)  pups  with  an 
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insufficient  blubber  layer,  or  those  which  may  ingest  oil  through  nursing.  In 
addition,  preliminary  reports  of  experiments  on  captive  polar  bears  by  Cana¬ 
dian  researchers  suggest  that  this  species  may  be  highly  sensitive  to  effects 
of  oil  if  ingested  following  direct  contact  (Anonymous,  1980;  Costa  1980). 

However,  response  to  acute  contact  with  oil  by  certain  marine  mammals  may  be 
manifested  by  a  variety  of  apparently  non-lethal  physiological  effects. 
Geraci  and  Smith  (1976)  found  that  yearling  and  older  ringed  seals  immersed  in 
crude  oil  for  24  hours  suffered  transient  eye  problems,  minor  kidney,  and 
possibly,  liver  lesions,  but  could  detect  no  permanent  damage.  The  same 
workers  found  that  harp  seals  fed  75  milliliters  of  crude  oil  suffered  no 
significant  effects.  Geraci  and  St.  Aubin  (1979),  in  review  of  the  latter 
research,  considered  the  dosage  used  as  "substantial,"  but  that  the  patho¬ 
logical  changes  could  have  been  induced  by  administration  at  higher  but  un¬ 
realistic"  levels.  Geraci  and  Smith  (1977)  concluded  that  seals  are  not  known 
to  be  carrion  feeders  and  any  oil  that  they  might  consume  from  live  prey  would 
be  negligible.  Also,  Geraci  and  St.  Aubin  (1979),  concluded  that  their  ex¬ 
periment  exposed  ringed  seals  to  gaseous,  volatile  hydrocarbons  at  concentra¬ 
tions  higher  than  would  be  encountered  as  a  result  of  an  oceanic  spill,  yet  no 
associated  lung  pathology  could  be  detected.  Engelhardt,  et  al.  (1977)  showed 
that  petroleum  hydrocarbons  are  absorbed  by  ringed  seals  exposed  by  both 
immersion  (absorption  during  immersion,  probably  via  skin  or  respiratory 
surfaces)  and  ingestion.  Apparently,  the  liver  and  renal  function  of  this 
species  serve  to  excrete  and/or  detoxify  hydrocarbons  absorbed  during  short 
term  exposure.  It  is  likely  other  seal  and  marine  mammals  have  similar  excre¬ 
tory  and/or  detoxifying  mechanisms.  However,  the  efficiency  of  detoxification 
and  excretion  under  conditions  of  sustained  long  term  exposure  is  unknown. 
Davis  and  Anderson  (1976)  detected  a  lower  mean  weight  of  oiled  grey  seal  pups 
as  compared  to  unoiled  pups  in  their  field  analysis,  but  could  not  attribute 
the  difference  to  the  effects  of  oil  alone.  If  such  effects  on  weight  gain 
occurred  in  immature  spotted  seals  which  may  summer  in  Norton  Sound,  winter 
survival  rates  may  be  affected. 

Behavioral  effects  are  not  well  understood,  but  for  the  few  species  studied, 
increases  in  grooming  behavior  are  likely  (Geraci  and  St.  Aubin,  1979  and 
1980).  As  observed  in  ringed  seals  (Geraci  and  Smith,  1976)  increased  aggres¬ 
sion  and  irritability  may  also  result.  Since  field  observations  of  sea  lions 
suggest  that  scent  is  important  in  recognition  of  pups  by  females  (personal 
communication  with  K.  Schneider,  Alaska  Department  of  Fish  and  Game,  1980),  it 
is  possible  that  coating  of  marine  mammals  or  other  contact  with  oil  could 
inhibit  such  recognition  and  lead  to  abandonment  and  starvation  of  young.  Of 
the  species  present  in  Norton  Sound,  such  an  effect  may  be  most  likely  for 
walrus.  This  species  is  noted  for  a  relatively  long  nursing  period  and  for 
herds  containing  large  numbers  of  unweaned  young.  Geraci  and  St.  Aubin  (1980) 
stated  that  change  in  feeding,  diving,  mother-pup  interaction,  herd  organiza¬ 
tion,  and  haulout  behavior  of  oiled  animals  could  affect  their  survival. 
Certainly  a  possible  behavioral  effect  of  mammals  contacting  polluted  habitat 
is  avoidance.  According  to  Burns  and  Frost  (1979:68): 

"It  is  not  known  whether  bearded  seals  will  avoid  the  small  spills 
of  fuel  or  crude  oil  which  are  inevitable.  Observations  of  Eskimo 
hunters  suggest  that  they,  as  well  as  ringed  seals  and  walruses, 
will.  A  chronic  fuel  spill  at  Wainwright,  Alaska,  which  produced  a 
slick  more  than  3  miles  long,  was  reported  to  have  resulted  in  low 
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numbers  of  seals  and  very  poor  hunting  near  that  village,  until  the 
fuel  leak  was  stopped.  Hunters  from  Diomede  Island,  Alaska,  pour 
gasoline  in  the  water  if  they  think  a  skin  boat  may  be  imperiled  by 
milling  walruses.  We  have  no  data  on  which  to  evaluate  avoidance  of 
limited  spills  by  bearded  seals.” 

Geraci  and  St.  Aubin  (1980)  cited  instances  where  some  pinnipeds  and  sea 
otters  have  been  known  not  to  avoid  oil.  According  to  these  workers  (Geraci 
and  St.  Aubin,  1980)  critical  knowledge  regarding  avoidance  of  oil  by  marine 
mammals  is  clearly  lacking.  Thus,  although  likely  for  some  species,  it  is  not 
clear  as  to  the  extent  to  which  abandonment  of  habitat  due  to  short  term, 
small  (or  large)  oilspill  presence  would  occur. 

In  summary,  direct  contact  with  oil  may  affect  marine  mammals  in  the  proposed 
sale  area  in  a  variety  of  physiological  and  behavioral  manners.  Ultimate 
response  of  local  populations  to  direct  exposure  would  vary,  dependent  on  such 
factors  as  spill  characteristics,  species  productivity,  population  status  at 
the  time  of  a  spill,  or  spills,  other  sources  of  mortality,  and  unrelated 
change  in  species  distribution  or  habitat  quality.  The  probability  of  wide¬ 
spread  direct  effects  on  seal  populations  is  directly  associated  with  the 
probability  of  large  spills  affecting  major  regions.  These  probabilities  are 
low;  and,  since  direct  effects  in  many  cases  may  be  transient,  they  would  be 
of  significance  primarily  on  a  localized  scale  (see  the  following  discussion 
on  Site-Specific  Impacts).  Thus,  for  many  of  the  species  occurring  in  the 
Norton  Sound  area,  such  as  bearded  seal  or  walrus,  of  greater  concern  are  long 
term,  chronic,  direct  effects,  or  indirect  effects,  associated  with  oil  and 
gas  development  (Geraci  and  St.  Aubin,  1979;  Burns  and  Frost,  1979:69,  71; 
Burns,  1980;  and  Kelly,  1980:10). 

Long  Term  and  Chronic  Direct  Effects:  It  is  likely  that  longer  exposure  or 
repeated  exposure  of  marine  mammals  to  spilled  oil  could  result  in  more  sig¬ 
nificant  physiological  effects  than  those  discussed  above,  particularly  in 
terms  of  irritation  of  eyes,  liver  tissue,  or  degradation  of  pelage.  The 
ultimate  direct  effects  of  low  level,  chronic  oil  contact  on  marine  mammals 
are  not  readily  predictable.  In  fact,  it  has  been  suggested  that  long  term 
effects  can  only  be  assessed  under  field  conditions  (Geraci  and  St.  Aubin, 
1979  and  1980),  primarily  through  monitoring  efforts.  One  possible  result  of 
low  level  or  chronic  pollution  would  be  to  contribute  to  physiological  stress 
on  marine  mammal  populations  which  may  be  at  or  near  carrying  capacity.  Some 
writers  such  as  Geraci  and  Smith  (1977),  have  suggested  that  oil  contact  may 
trigger  death  in  stressed  seals.  Stress  in  wild  mammal  populations  (charac¬ 
terized  by  decreased  reproduction,  decreased  resistance  to  disease,  and  in¬ 
creased  mortality) ,  may  be  induced  by  a  complex  of  factors  related  to  popu¬ 
lation  density,  social  interaction,  nutritional  factors,  genetic  changes, 
climate,  and  a  host  of  other  environmental  influences.  The  relative  impor¬ 
tance  of  stress-related  factors  suspected  of  causing  changes  in  small  terres¬ 
trial  mammal  populations  has  been  studied  and  debated  for  years  (Christian, 
et  al.,  1965;  Christian,  1971;  Batzli,  1970;  Keller  and  Krebs,  1970;  Selye, 
1973;  and  Terman,  1965). 

From  this  and  similar  research  with  other  mammalian  species,  it  can  be  con¬ 
cluded  that  responses  of  wildlife  populations  to  individual  stressors  is 
extremely  varied,  and  the  extent  to  which  chronic,  direct  oil  contact  would 
contribute  to  physiological  stress,  thereby  affecting  marine  mammal  popula- 


164 


tions  is  also  variable.  Populations  or  individual  wild  animals  which  appear 
to  be’  under  stress  associated  with  density,  habitat  deterioration,  or  reduced 
food  availability,  may  respond  to  interactions  of  these  factors  with  chronic, 
low  level  oil  contact.  At  present,  pinnipeds  of  the  Bering  Sea  appear  at  or 
near  maximum  levels  of  population,  and  show  somewhat  more  pathological  condi¬ 
tions  than  counterparts  in  the  Gulf  of  Alaska  (Fay,  et  al.,  1979:29).  Walrus, 
in  particular,  have  been  identified  as  possibly  at  the  threshold  of  their 
winter  range  carrying  capacity  (Fay,  et  al.,  1977).  Nevertheless,  it  would  be 
premature  to  conclude  that  walrus  (or  other  pinnipeds)  in  the  northern  Bering 
Sea  are  highly  susceptible  to  stress-mediated  population  responses  due  to 
chronic  effects  of  oil  pollution.  Relative  significance  of  interaction  of 
other  factors  such  as  legal  or  illegal  harvests,  reduced  habitat  carrying 
capacity  due  to  over  utilization,  etc.,  is  not  well  understood  and  may  be  as 
important,  or  more  important,  to  population  dynamics. 

Indirect  Effects  of  Oil  Pollution:  Indirect  effects  of  oil  pollution  on 

marine  mammals  would  be  those  associated  with  changes  in  availability  or 
suitability  of  various  food  sources.  Species  which  rely  primarily  on  fish  or 
pelagic  invertebrates,  including  spotted  seal,  ringed  seal,  beluga  whale,  and 
ribbon  seals,  would  possibly  be  affected  on  a  localized  basis  in  direct  pro 
portion  to  localized  impacts  on  prey  species.  Lowry,  et  al.  (1978a  and  1979b) 
reviewed  mechanisms  by  which  prey  species  such  as  herring,  capelin,  cod, 
shrimp,  and  amphipods  may  be  affected  by  oil  toxicity  in  immature  or  adult 
stages.  In  reference  to  prey  species  of  Bering  Sea  marine  mammals,  they 
concluded : 

"Pollutant  levels  high  enough  to  cause  large  scale  die-offs  of 
individuals  will  probably  occur  only  on  a  very  localized  basis 
(except  where  oil  or  pollutants  are  trapped  under  the  ice  and  trans¬ 
ported  long  distances  in  a  relatively  unweathered  state).  The 
greatest  concern  may  not  be  with  these  local  catastrophic  events  but 
with  long-term  sublethal  effects  of  pollutants.  Individuals  may  not 
be  killed  directly,  but  very  low  concentrations  of  pollutants  may 
affect  locomotion,  metabolism  or  reproduction  and  lead  to  substan¬ 
tial  reduction  of  populations  over  several  generations  (Percy  and 
Mullin  1975).  These  long  term  reductions  are  of  special  concern  in 
considering  food  availability  to  consumers."  (Lowry,  et  al., 

1979b : 621 . ) 

Mammalian  species  such  as  bearded  seal  or  walrus  may  be  more  likely  to  show 
trophic-related  effects  in  a  specific  locale  since  they  rely  on  relatively 
sedentary  benthic  food  sources.  Kelly  (1980)  stated  that  development  acti¬ 
vities  that  adversely  affect  the  benthos  may  result  in  greatest  impacts  on 
walrus.  A  fairly  substantial  literature  exists  which  documents  field  and 
laboratory-observed  effects  of  oil  on  bivalves  and  of  tissue  concentration  of 
hydrocarbons  in  such  organisms.  These  sources  suggest  that  mortality  of 
walrus  prey  would  usually  be  limited  to  the  immediate  area  of  the  spill; 
however,  reduced  productivity  of  benthic  prey  species  as  a  result  of  sublethal 
effects  over  larger  areas  is  possible,  as  would  be  tissue  accumulation  of 
hydrocarbons  in  invertebrates.  In  arctic  and  subarctic  environments,  oil  in 
sediments  would  be  degraded  slowly,  and  intermittent  redeposit  of  sediment  by 
currents  could  compound  and  extend  impacts  (Clark  and  Finley,  1977)  on  bearded 
seal  and  walrus  prey.  Therefore,  to  the  extent  that  spills  would  effect 
productivity  of  benthic  prey  organisms,  localized  change  in  distribution  of 
bearded  seals  and/or  walrus  would  be  possible  and  evident  in  the  short  term. 
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Another  important  and  specialized  trophic  link  is  that  of  the  winter  depen¬ 
dency  of  polar  bears  on  seals ,  especially  ringed  seals .  Indirect  or  direct 
effects  of  pollution  or  disturbance  (see  below) ,  causing  change  in  ringed  seal 
distribution,  may  indirectly  affect  polar  bear  distribution  or  reduce  their 
exploitable  food  sources .  Such  impacts  in  the  proposed  sale  area  are  likely 
to  have  relatively  minor  consequences  as  far  as  overall  bear  populations  are 
concerned  since  the  more  important  habitat  for  the  species  are  further  north. 
Nevertheless,  localized  effects  are  possible,  and  as  for  other  indirect  ef¬ 
fects  discussed  above,  cumulative  long  term  impacts  may  be  more  significant 
(see  below) . 

Thus,  for  marine  mammals  feeding  on  pelagic  and  highly  motile  organisms,  short 
term,  indirect  impacts  on  regional  marine  mammal  populations  as  a  result  of 
the  proposed  sale  may  be  relatively  minor  because  alternative  food  sources  are 
likely  to  be  exploitable  or  major  mammalian  population  segments  may  obtain  the 
bulk  of  their  nutrition  elsewhere  than  the  proposed  sale  area.  Long  term 
cumulative  impacts  may  be  more  significant. 

As  previously  discussed  in  Short  Term  Direct  Oilspill  Effects,  it  is  likely 
that  frequently  contaminated  habitats  would  lead  to  temporary  avoidance  and 
possible  longer  term  abandonment  of  habitat  by  marine  mammals  in  the  proposed 
sale  area.  Hauling  areas  of  walrus  or  spotted  seal,  if  oiled,  may  be  vul¬ 
nerable  to  such  impacts  and  are  discussed  more  fully  under  Site-Specific 
Impacts  herein. 

Other  indirect  effects  of  oilspills  on  marine  mammals  include  possible  bioac¬ 
cumulation  of  hydrocarbons  and  petroleum-derived  compounds.  According  to 
Risebrough  (1978),  little  is  known  about  pathways  of  possible  accumulation, 
and  virtually  nothing  is  known  of  their  persistence  in  marine  mammals.  Geraci 
and  St.  Aubin  (1980)  suggested  that  central  nervous  and  reproductive  functions 
of  marine  mammals  such  as  walrus  or  bearded  seal  may  be  affected  by  long  term 
ingestion  of  bioaccumulated  pollutants.  Neff  (1979)  in  a  review  of  literature 
on  toxicity  and  ecological  effects  of  marine  disposal  of  drilling  muds,  con¬ 
cluded  that  heavy  metals  associated  with  used  drilling  muds  are  of  relatively 
low  acute  toxicity,  have  a  very  limited  bioavailability,  and  therefore,  have 
little  potential  for  accumulation  in  marine  mammals  if  disposed  of  at  sea. 
Certain  species  of  seals  are  suspected  of  having  abilities  to  detoxify  methyl 
mercury  obtained  through  ingestion,  and  sea  otters  may  have  an  inherent  mech¬ 
anism  which  protects  them  from  the  effects  of  cadmium  (Risebrough,  1978). 
Natural  and  background  levels  of  heavy  metals,  chlorinated  hydrocarbons,  and 
other  toxic  substances  in  the  marine  environment  (or  marine  mammal  tissues) 
make  it  extremely  difficult  to  evaluate  the  effects  of  bioaccumulation  of 
petroleum-related  hydrocarbons  on  marine  mammals. 

Effects  of  Noise  and  Disturbance:  It  is  well  known  that  shock  waves  associ¬ 
ated  with  explosives  may  be  injurious  to  marine  life.  Shock  waves  associated 
with  seismic  air  guns  would  not  be  immediately  injurious  to  marine  mammals 
(Geraci  and  St.  Aubin,  1980),  although  non-lethal  noise  may  affect  behavior 
(see  below).  Geraci  and  St.  Aubin  (1979)  reported  that  high  frequency  sounds 
cause  permanent  ear  damage  in  laboratory  animals  and  could  adversely  affect 
marine  mammals.  However,  low  frequency  sounds,  such  as  those  likely  to  origi¬ 
nate  from  drilling  and  platform  operations,  are  much  less  physically  destruc¬ 
tive.  Physical  adverse  effects  from  low  frequency  sounds  on  cetaceans  are 
unknown;  however,  noise  does  have  behavioral  and  physiological  effects  on 
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birds  and  other  mammals  (Fletcher,  1971).  The  response  of  animals  to  acoustic 
stimuli  have  generally  shown  variance  in  behavioral  and  physiological  effects 
dependent  on  species  studied,  characteristics  of  the  stimuli  (e.g. ,  amplitude, 
frequency,  pulsed  or  non-pulsed) ,  transmission  medium,  season,  ambient  noise, 
previous  exposure  of  the  animal,  physiological  or  reproductive  state  of  the 
animal,  etc. 

Airborne  Noise:  Disturbance  related  to  oil  and  gas  support  activities  during 
all  phases  of  the  proposed  project,  especially  that  associated  with  air  traf¬ 
fic,  could  have  adverse  effects  on  marine  mammals  which  occupy  consistently 
used  hauling  areas  near  the  proposed  sale  area.  Pitcher  and  Calkins  (1977  and 
1979)  stated  that  harbor  seals  are  susceptible  to  disturbance  from  low  flying 
aircraft,  and  noted  for  mass  exodus  of  hauling  areas  in  the  event  of  such 
disturbance.  Since  spotted  seal  pups  are  relatively  independent  by  the  time 
hauling  areas  are  established  in  Norton  Sound  and  on  St.  Lawrence  Island,  it 
is  unlikely  that  mass  exodus  of  hauling  areas  would  lead  to  substantial  pup 
mortality.  However,  repeated  aircraft-associated  disturbance  of  hauling  areas 
could  lead  to  eventual  abandonment  of  such  habitats.  Similarly,  walrus  haul¬ 
ing  areas  (Graphic  No.  5A)  may  be  locations  where  such  effects  could  occur. 
According  to  Kelly  (1980),  walrus  will  leave  haulout  areas  in  response  to  the 
presence  of  man  and  continued  harassment  may  prevent  recolonization.  Noise 
from  aircraft  have  been  observed  to  cause  stampedes  from  shore  and  ice  habi¬ 
tats.  Burns  and  Harbo  (1977)  reported  variable  responses  of  marine  mammals 
occupying  ice  habitats  to  survey  aircraft.  Bearded  seals  are  described  as 
reacting  mildly  to  an  airplane,  remaining  on  the  ice,  until  the  survey  air¬ 
plane  (at  approximately  300  ft  altitude)  was  directly  overhead.  Burns  (1980) 
commented  that  bearded  seals  on  warm,  calm  days  exhibit  little  concern  for 
aircraft,  yet  in  winter,  are  extremely  sensitive  to  sound  sources  on  the  ice. 
Burns  and  Harbo  (1977)  reported  that  spotted  seals  reacted  ’’strongly”  to 
sounds  of  aircraft,  even  at  considerable  distance,  by  erratically  racing 
across  floes  and  eventually  diving  off.  Walrus  response  observed  by  the 
latter  workers  was  variable,  depending  on  weather,  and  apparently  the  walrus 
were  most  sensitive  to  aircraft  disturbance  on  cold  overcast  days.  Salter 
(1979)  found  that  escape  reactions  of  walrus  could  be  precipitated  by  heli¬ 
copters  at  distances  of  1.3  kilometers  (0.8  mi);  less  dramatic  behavioral 
responses  were  noted  for  noise  sources  at  distances  as  much  as  10  kilometers 
(6.2  mi).  These  observations  are  intended  only  to  provide  the  reader  with 
indications  of  the  variable  sensitivities  of  the  species  of  concern,  as  well 
as  factors  affecting  such  sensitivity,  rather  than  as  definitive  indices  of 
sensitivity.  As  for  the  species  described  above,  non-endangered  cetaceans 
such  as  the  beluga  whale,  may  also  respond  adversely  to  repeated  overflights 
of  aircraft  at  low  altitudes.  Fraker  and  Richardson  (1980:63)  reported  obser¬ 
vations  of  beluga  whale  sensitivity  to  aircraft  as  well  as  to  boats  (see 
below).  According  to  U.S.  Fish  and  Wildlife  Service  (1979),  denning  polar 
bears  have  exhibited  intolerance  to  disturbance  which,  if  it  occurred  on  a 
regional  scale,  could  affect  polar  bear  productivity  and  population  levels. 

Underwater  Noise:  As  for  airborne  noise  and  disturbance,  the  potential  for 
impact  of  underwater  noise  on  marine  mammals  depends  on  two  major  factors: 
characteristics  and  transmission  of  the  noise  source,  and  behavioral  sensi¬ 
tivity  of  a  species.  In  general,  more  is  known  about  the  former  than  the 
latter.  Therefore,  for  certain  types  of  underwater  noise,  means  by  which 
robust  estimates  of  zones  of  potential  influence  exist  (either  through  empir¬ 
ical  measurements  or  theoretical  predictions),  but  there  is  little  data  by 


167 


which  ultimate  impact  on  various  species  may  be  predicted  with  accuracy  at 
this  time-  There  is  general  agreement  among  biologists  that  the  acoustical 
sense  of  aquatic  animals  constitute  the  most  important  distance  receptor 
(Turl ,  1980).  Many  marine  mammals  appear  to  be  highly  dependent  on  the  under¬ 
water  acoustic  environment  for  at  least  intraspecific  communications,  location 
of  food,  spatial  orientation,  avoidance  of  predators,  and  potentially,  a  host 
of  other  important  life  processes.  Many  examples  of  the  significance  of 
acoustic  stimuli  to  marine  mammals  exists,  e.g.,  it  is  well  known  that  toothed 
whales  (dolphins,  beluga,  and  killer  whales,  etc.)  have  a  highly  developed 
echolocation  capability  reliant  on  high  frequency  pulsed  sounds  produced  by 
the  animal. 

Noise  sources  which  may  be  transmitted  through  water  include  not  only  those 
whose  source  is  in  the  aquatic  medium,  but  those  adjacent  to  it  as  well. 
However,  due  to  the  reflective  chracteristics  of  the  atmospheric-aquatic 
interface,  mechanical  energy  transmitted  by  air  is  likely  to  be  reflected  and 
not  enter  the  water.  On  the  other  hand,  noise  propagated  in  the  aquatic 
medium  is  transmitted  rapidly  and  effectively.  Many  variables  may  affect  the 
detection  range  of  introduced  noise,  including  levels  of  ambient  noise, 
spreading  characteristics  (spherical  or  cylindrical),  channelization,  absorp¬ 
tion  losses,  scattering  losses,  and  of  course,  initial  signal  strength  and 
frequency  (Acoustical  Society  of  America,  1981;  Fraker  and  Richardson,  1980; 
Turl,  1980;  Schmidt,  1980).  Relative  significance  of  such  variables  varies, 
dependent  on  the  degree  of  temperature  stratification  of  the  water  column, 
salinity,  presence  or  absence  of  ice  (and  its  bottom  topography),  sea  state 
and  wind  velocity,  water  depth,  etc.  For  example,  water  temperature  and  ice 
conditions  may  frequently  lead  to  channelization  of  sounds  into  the  near 
surface  zone  of  the  winter  arctic  marine  environment.  Sound  velocity  charac¬ 
teristics  may  be  considerably  different  in  such  an  area  during  summer  when 
mixing  of  isothermic  layers  would  occur.  However,  very  little  is  known  about 
propagation  paths  or  losses  for  acoustic  energy  in  arctic  environments  (Acous¬ 
tical  Society  of  America,  1981:43).  Holliday,  et  al.,  1980,  concluded  that 
their  data  on  underwater  noise  measurement  near  Barrow  verify  that  charac¬ 
teristics  of  underwater  noise  spectra  (frequency  characteristics)  and  ampli¬ 
tude  disturbance  (loudness)  in  the  arctic  is  best  predicted  through  continued 
empirical  studies. 

A  variety  of  petroleum  industry  sources  seem  likely  to  contribute  to  under¬ 
water  sound  levels,  including  supply  ship  noise,  icebreakers,  aircraft  noise, 
drilling  noise,  and  seismic  exploration.  Other  noise  from  fishing  vessels, 
snow  machines  on  the  ice,  outboard  motors,  powerplant  pumps,  etc.,  may  also  be 
introduced.  Malme  and  Mlawski  (1979)  found  that  low  frequency  drilling  noise 
associated  with  drilling  rigs  on  Beaufort  Sea  islands  (one  artificial  and  one 
natural)  was  detectable  up  to  4  to  6  miles  under  low  ambient  levels,  and  about 
1  mile  under  high  ambient  levels.  These  observations  were  made  under  winter 
ice  conditions  and  are  not  applicable  to  summer  conditions  or  other  drilling 
equipment.  However,  Malme  and  Mlawski  (1979)  estimated  the  low  frequency 
(5-29  Hz)  drilling  sound  levels  would  approximate  ambient  levels  from  12  knot 
winds  as  much  as  60  db  (see  Appendix  G)  at  5  or  less  miles  in  open  water. 
Holliday,  et  al.,  1980,  concluded  that  their  measured  ambient  levels  in  the 
Prudhoe  Bay  area  generally  agree  with  those  of  Malme  and  Mlawski  (1979), 
although  they  also  recorded  (near  Narwal  Island)  tones  possibly  associated 
with  diesel  engines  at  relatively  high  frequency.  Turl  (1980)  reviewed  mea¬ 
surements  by  Malme  and  Mlawski  (1979),  Ford  (1977),  and  Kramer  and  Wing  (1976) 
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of  underwater  noise  associated  with  offshore  oil  operations,  g 

of  an  artificial  island,  a  semi-submersible  platform,  crew  boats,  tug 
barge  traffic,  and  suction  dredges.  He  concluded  that  such  noise  can  cover  a 
broad  frequency  range  with,  in  some  instances,  signal-to-noise  ratios  above 
ambient levels  that “would  be  capable  of  reaching  30  to  50  nautical  males  from 
the  source  before  being  weakened.  Buerkle  (1975)  concluded  that  offs  or 
drilling  operation  sounds  may  be  detectable  for  13  to  40  miles  frol“  the 
source.  Liungblad  (1980)  recorded  noise  associated  with  geophysical  explora 
tion  60  nautical  miles  from  its  source  (source  levels  at  approximately 
248  db  re  1  uPa  at  1  m) .  Mohl  (1980)  predicted  that  large  arctic  class  tank¬ 
ers  may  insonify  30,000  square  kilometers  with  sound  that  would  be  almos 
three  times  as  great  as  "quiet,  under-ice  levels. 

Turl  (1980)  reviewed  literature  on  experimentally  determined  auditory  capabi¬ 
lities  of  certain  dolphins,  porpoises,  toothed  whales  (including  the  beluga), 
harbor  seal,  ringed  seal,  and  the  California  sea  lion  He  concluded  that 
lower  hearing  limits  of  such  species  are  all  less  than  1.0  KHz,  ranging  ^ 

16  Hz  to  1.0  KHz.  Upper  limits  for  the  cetaceans  listed  were  from  30-150  KHz, 
and  for  the  recorded  pinnipeds,  30-50  KHz.  Therefore,  it  is  likely  that  most 
marine  mammals  are  capable  of  detecting  many  manmade  underwater  sounds  given 
adequate  amplitude.  Some  preliminary  evidence  exists  to  suggest  that  belugas 
cannot  hear  drilling  noise,  whereas  bowhead  whales  may  be  able  to  detect  i 
(assuming  characteristics  of  bowhead  vocalizations  are  an  index  of  their 
hearing  sensitivity)  (Acoustical  Society  of  America,  1981:  21).  Simi  ar  y’ 
different  seals  may  or  may  not  be  able  to  detect  various  industrial  sounds. 
The  frequency  range  of  icebreakers  and  tugs  is  broad  (American  Acoustical 
Society,  in  press:  25)  and  probably  detectable  by  many  species.  Responses  to 
disturbance  are,  for  the  species  observed,  generally  highly  variable.  Ceta- 
ceans  may  respond  to  and  avoid  noise  sources  which  produce  a  sudden,  variable 
pulse,  and/or  high  amplitude  noise.  Some  hypotheses  link  cetacean  strandings 
to  underwater  noise  (Geraci  and  St.  Aubin,  1980).  Gregarious  toothed  whales 
typically  respond  to  sudden  disturbance  by  sounding,  dispersion,  and  regroup¬ 
ing  (Geraci  and  St.  Aubin,  1979,  in  reference  to  Leatherwood,  1977).  Fraker 
(1977b)  and  Fraker  and  Richardson  (1980)  discussed  observations  of  direct 
avoidance  by  belugas  of  tug  and  barge  traffic.  As  suspected  for  certain 

porpoises,  it  is  believed  that  belugas  may  avoid  sonar-reflecting  barriers 
such  as  suspended  microbubbles  in  heavily  used  marine  traffic  corridors,  as 
well  (Fraker,  1977b;  Fraker  and  Richardson,  1980).  Terhune,  et  al.  (1979) 
reported  decrease  in  underwater  vocalization  (due  to  change  in  behavior  or 
emigration)  of  harp  seals  in  pupping  areas  following  vessel  noise  intrusion. 
Other  workers  have  suggested  that  ice-breaking  tanker  traffic  may  create  noise 
sufficient  to  interfere  with  marine  mammal  communications.  Burns,  et  al. 
(1980)  presented  correlational  analyses  that  showed  significant  differences  in 
breeding  ringed  seal  densities  as  associated  with  the  level  of  geophysical 

exploration  activity  on  the  shore  fast  ice  of  the  Beaufort  Sea.  Repeated 

disturbance  of  walrus  may  be  particularly  detrimental  to  young  calves;  coinci¬ 

dental  evidence  suggests  that  walrus  distribution  in  the  high  Canadian  arctic 
may  have  been  affected  by  establishment  of  permanent  logistical  bases  (Salter, 

1979). 

Although  evidence  exists  to  suggest  certain  adverse  effects  on  non-endangered 
marine  mammals  may  result  from  underwater  manmade  noise,  there  are  many  in¬ 
stances  of  animal  behaviors  or  physiology  not  being  affected  detrimentally. 
For  example,  several  marine  mammal  species  are  known  to  be  attracted  to  boat 
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noise.  At  best,  species  of  potential  sensitivity  at  important  life  stages  may 
be  identified,  such  as  the  potential  problems  associated  with  breeding  ringed 
seals  and  disturbance  due  to  geophysical  exploration.  However,  there  is 
little  information  available  by  which  prediction  of  population-wide  impacts  of 
industrial  disturbance  may  be  made  for  various  species,  or  by  which  to  make 
comparisons  of  its  relative  significance  to  other  factors.  For  example, 
change  in  ringed  seal  density  associated  with  proximity  to  Eskimo  villages 
also  is  known  to  occur  (Burns  and  Eley,  1978).  Certainly  of  major  signifi¬ 
cance  to  marine  mammals  is  how  noise  may  interact  with  visible  phenomena  or 
previous  experience  (such  as  disturbance  associated  with  hunting)  in  terms  of 
ultimate  behavioral  or  physiological  response.  As  for  chronic  oilspills, 
speculation  exists  as  to  the  potential  contribution  of  physiological  stress  of 
marine  mammals  which  may  be  associated  with  industrial  noise.  Such  an  impact 
could  affect  reproductive  rates,  resistance  to  diseases,  or  endocrine  balance 
of  individuals.  However,  it  would  be  premature  to  conclude  any  marine  mammal 
in  the  proposed  sale  area  is  particularly  sensitive  to  stress-mediated  re¬ 
sponse  associated  with  noise.  Such  conclusions  would  not  be  feasible  until 
the  relative  importance  of  other  factors  is  understood. 

Natural  Gas  and  Gas  Condensates:  Currents,  wave  action,  and  wind  would  be 
expected  to  disperse,  dilute,  and  evaporate  gas  and  gas  condensate  pollutants 
rapidly.  However,  animals  in  the  immediate  vicinity  of  a  gas  leak  may  be 
affected  at  the  occurrence,  or  shortly  after  a  leak  would  occur.  Inhalation 
of  toxic  vapors  may  be  fatal  to  marine  mammals  (dependent  on  the  degree  of 
exposure),  but  such  effects  are  relatively  unlikely  to  occur  to  an  extent 
significant  enough  to  affect  the  overall  status  of  endemic  mammal  populations. 

Other  Impacts:  Hamilton,  et  al. ,  1979,  reviewed  other  impact-producing  agents 
which  may  be  associated  with  oil  and  gas  exploration  and  development.  Factors 
which  may  directly  affect  marine  mammals  include  shoreline  alteration,  facil¬ 
ity  siting,  dredging  and  filling,  and  secondary  development.  The  extent  of 
such  impacts  is  most  readily  assessed  in  localized  or  short  term  analysis  and 
projections.  During  exploratory  phases  of  the  proposed  sale,  most  of  these 
impacts  on  marine  mammals  are  not  expected  to  be  significant,  unless  noted 
otherwise  below.  Of  major  concern  would  be  permanent  loss  of  habitat  as  the 
result  of  facility  siting  and  secondary  development.  Existing  legislative 
constraints  and  permitting  procedures  may  serve  to  minimize  these  localized 
impacts.  Long  term  and  aggregate  effects  of  such  factors  are  treated  under 
Cumulative  Effects. 

Site-Specific  Impacts:  Unless  otherwise  specified,  oilspill  contact  probabil¬ 
ities  referred  to  in  this  section  assume  the  occurrence  of  development  to  the 
extent  estimated  herein  (Sec  II. A.)  and  associated  spill  rates  (Lanfear  and 
Samuels,  1981).  Attention  is  devoted  to  spills  greater  than  1000  barrels 
which  may  have  a  trajectory  period  of  up  to  10  days.  Appendix  J,  Table  15, 
shows  that  land  segments  noted  as  spotted  seal  hauling  areas  (Cape  Nome- 
Solomon,  segment  21;  Rodney  Point,  segment  19;  Cape  Darby,  segment  18;  Cape 
Denbigh,  segment  13;  Besboro  Island;  Stuart  Island,  segment  9;  and  near  St. 
Michael,  segment  8),  have  from  0  to  9  percent  chance  of  spill  contact.  There¬ 
fore,  it  can  be  concluded  that  during  the  life  of  the  proposed  project,  direct 
effects  of  oilspills  (see  above  discussion)  at  important  spotted  seal  coastal 
hauling  areas  are  relatively  unlikely.  Although  impossible  to  quantify  pre¬ 
cisely,  it  is  unlikely  that  spotted  seals  would  suffer  major  food  chain  re¬ 
lated,  indirect  effects  as  a  result  of  spills  associated  with  this  proposed 
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sale.  As  discussed  in  Section  III.C.4.,  this  species  feeds  largely  on  pela¬ 
gic,  diverse,  and  highly  motile  food  sources,  suggesting  that  a  substantial 
reduction  of  an  overall  food  supply  is  very  unlikely.  However,  localized  food 
losses  or  localized  avoidance  of  polluted  areas  may  occur  (see  Sec.  IV.B.2.b). 
Temporary  shifts  of  animals  away  from  polluted  areas  as  an  avoidance  reaction 
or  in  search  of  prey  could  occur,  but  as  indicated  by  the  above  oilspill  risk 
estimates  for  known  hauling  areas,  such  shifts  would  be  unlikely.  Also  of 
concern  are  risks  to  ringed  seal  breeding  habitat,  especially  extensive  shore 
fast  ice  areas  of  the  eastern  and  southern  Sound  perimeter.  Appendix  J, 
Table  7,  shows  that  the  most  extensive  shore  fast  ice  areas  (ice  zones  1-6) 
are  generally  of  low  (0-6%)  risk.  Risks  to  land  segments  along  the  northern 
coast  (Appendix  J,  Table  15,  segments  14-24) ,  and  mid-boundary  targets  (Ta¬ 
ble  7)  provide  an  index  of  ringed  seals  breeding  habitat  vulnerability.  In 
general,  contact  rates  for  those  land  segments  are  low  (Appendix  J,  Table  15, 
0-9%  chance),  although  mid-boundary  target  No.  1  (a  rectangular  offshore  zone 
extending  from  approximately  Nome  to  Rocky  Point)  shows  moderate  probability 
(19%)  that  spills  could  possibly  move  toward,  or  occur  in,  the  vicinity  of 
shore  fast  ice  along  the  northern  coastline.  As  shown  in  Appendix  J,  Ta¬ 
ble  15,  eastern  St.  Lawrence  Island  has  a  relatively  high  (21%)  chance  of 
contact  with  spilled  oil,  suggesting  that  ringed  seal  breeding  habitat  in  that 
area  may  be  more  vulnerable  than  areas  within  Norton  Sound.  However,  in 
general,  it  appears  that  major  shore  fast  areas  within  Norton  Sound  are  at  low 
risk,  and  therefore,  it  is  unlikely  that  major  direct  effects  on  ringed  seal 
breeding  areas  would  occur.  However,  as  indicated  by  higher  probability  of 
oilspills  occurring  in  offshore  areas  and  at  eastern  St.  Lawrence  Island,  the 
possibility  remains  that  localized  direct  effects  (especially  to  seals  occu¬ 
pying  open  water  or  drift  ice)  could  occur.  As  for  spotted  seals,  it  is 
unlikely  that  major  indirect,  food  chain  related  impacts  on  ringed  seal, 
bearded  seal,  ribbon  seal,  or  walrus  would  occur  as  a  result  of  the  proposal, 
although  localized  disruption  of  food  resources  could  occur. 

Another  species  occupying  coastal  habitats  near  the  proposed  sale  area  in 
summer,  and  during  migratory  periods,  is  the  walrus  (see  Sec.  III.C.4).  Less 
frequently  used  hauling  areas  such  as  Sledge  Island,  Besboro  Island,  or  shore¬ 
lines  near  Egavik  would  generally  be  under  low  (0-6%)  risk  (Appendix  J,  Ta¬ 
ble  15,  segments  12,  13,  and  23).  However,  major  hauling  areas  on  eastern 
St.  Lawrence  Island  and  the  Punuk  Islands  may  be  under  greater  risk  as  indi¬ 
cated  by  the  higher  level  estimated  for  segment  30  (Appendix  J,  Table  15,  21% 
chance).  It  was  assumed  (Sec.  II. A.;  Lanfear  and  Samuels,  1981)  only  gas,  and 
not  oil,  would  be  present  in  the  southern  blocks.  In  the  unlikely  situation 
that  oil  would  be  found  therein,  risk  to  this  area  would  be  higher  than  the 
latter  figure.  Thus,  it  can  be  concluded  that  localized  direct  effects  on 
walrus  could  occur  in  the  latter  vicinity,  either  in  the  form  of  avoidance  of 
polluted  areas  or  localized  disruption  of  food  supplies.  Since  the  eastern 
St.  Lawrence  Island  and  Punuk  Island  hauling  areas  are  occupied  at  certain 
times  by  60,000  or  more  walrus  (including  females  with  immature  young),  im¬ 
pacts  in  this  area  would  be  of  particular  concern.  To  summarize  the  above, 
most  spotted  seal  and  walrus  coastal  hauling  areas  around  Norton  Sound,  and 
shore  fast  ice  breeding  habitat  of  ringed  seals,  are  at  low  level  of  risk  to 
contact  from  spilled  oil,  as  may  be  associated  with  the  proposal  (Alterna¬ 
tive  I).  Areas  of  greater  risk  are  eastern  St.  Lawrence  Island  and  Punuk 
Island  marine  mammal  habitats.  Over  the  life  of  the  proposed  project,  local¬ 
ized  direct  and  indirect  effects  in  more  vulnerable  coastal  marine  mammal 
habitats  (such  as  eastern  St.  Lawrence  Island)  are  possible,  but  generally 
unlikely,  given  the  rates  of  oilspills  assumed  herein. 
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Not  only  of  importance  are  coastal  habitats  and  coastal  concentrations  of 
marine  mammals,  but  also  potential  impacts  on  animals  frequenting  offshore 
areas.  As  discussed  in  Section  III.C.4,  thousands  of  walrus,  bearded  seal, 
ringed  seal,  ribbon  seal,  and  beluga  whale  move  through  the  northern  Bering 
Sea  in  their  annual  migration.  Although  major  portions  of  the  spring  walrus 
migrant  herd  travels  west  of  St.  Lawrence  Islands  (Kelly,  1980),  large  numbers 
can  occur  within  the  area  which  is  depicted  as  the  area  of  walrus  abundance  on 
Graphic  No.  5C.  It  is  estimated  that  as  much  as  33-50  percent  of  the  walrus 
population  (as  much  as  100,000  walrus)  will  move  east  of  St.  Lawrence  Island 
and  immediately  adjacent  to  the  proposed  sale  area  in  spring.  In  considera¬ 
tion  of  the  variable  ice  conditions  of  this  region,  it  is  reasonable  to  con¬ 
clude  that  during  winter,  and  especially  during  migratory  periods,  areas  west 
of  165°  W.  longitude  are  potential  sites  where  major  portions  of  walrus  and 
ice-associated  seal  populations  are  very  likely  to  occur  (see  Sec.  III.C.4.). 
Burns,  et  al.  (1980),  described  two  major  ice  remnants  which  occur  to  varying 
extent  in  the  northern  Bering  Sea  in  late  spring,  and  which  are  known  to  serve 
as  concentration  sites  for  seal  and  walrus.  One  tends  to  occur  directly  west 
of  the  proposed  sale  area.  Thus,  it  is  particularly  important  to  consider  the 
extent  to  which  spilled  oil  may  move  into  these  concentration  areas  and  migra¬ 
tory  corridors,  or  toward  important  offshore  wintering  areas.  Appendix  J, 
Table  7,  shows  that  there  is  a  26  percent  chance  that  spills  during  winter 
would  move  to  the  southwest  and  intersect  the  area  depicted  in  Figure  J-3  as 
mid -boundary  target  No.  4.  There  would  be  an  11  percent  chance  that  spills 
greater  than  10,000  barrels  could  move  similarly.  Appendix  J,  Table  15,  shows 
a  4  to  21  percent  chance  (segments  31-33)  that  spills  would  move  to  the  south¬ 
west  beyond  the  oilspill  simulation  area.  Appendix  J,  Table  7,  shows  a  higher 
probability  (53%)  that  spills  associated  with  the  proposed  sale  in  winter 
could  move  to  the  northwest  and  intersect  the  area  depicted  in  Figure  J-3  as 
mid-boundary  zone  5.  Appendix  J,  Table  15,  shows  that  there  is  a  13  to  23 
percent  chance  that  spills  would  move  to  the  northwest  beyond  boundary  seg¬ 
ments  of  the  oilspill  simulation  area  (past  segment  26-30)  within  10  days. 
Thus,  it  can  be  inferred  that  spill  contact  risk  to  important  marine  mammal 
habitats  decreases  with  distances  from  the  proposed  sale  area,  but  that  oil¬ 
spill  entry  into  major  northern  Bering  Sea  marine  mammal  habitats  would  be  of 
moderate  to  high  likelihood.  It  should  be  noted  that  the  simulated  seasonal 
trajectory  periods  were  different  and  longer  than  the  periods  of  most  likely 
peak  abundance  of  marine  mammals  near  the  proposed  sale  area  (May-June,  and 
November-December) .  Therefore,  although  the  latter  probabilities  may  not 
provide  an  accurate  estimate  of  absolute  risk  levels  applicable  to  more  re¬ 
stricted  periods,  they  suggest  strongly  that  spills  are  likely  to  occur  in 
important  habitats  and  during  seasons  of  great  importance  to  marine  mammals. 
Areas  immediately  west  of  the  proposed  sale  area,  and  north  of  St.  Lawrence 
Island,  are  important  feeding  and  late  winter  habitat  of  bearded  seals,  as 
well  as  walrus  (Graphic  Nos.  5B  and  5C).  It  should  be  noted  that  if  a  spill 
occurred  in  the  southwestern  most  tracts  of  the  proposed  sale  (locations  PI 
and  P2,  Fig.  IV. A.  4.  c .  -1) ,  there  is  a  45  to  50  percent  chance  that  within  10 
days  offshore  areas  immediately  to  the  west  would  be  hit  (Appendix  J,  Table  2, 
mid-boundary  target  No.  4);  and  a  7  to  27  percent  chance  that  oil  would  move 
south  of  the  simulated  area  boundaries  (Appendix  J,  Table  4,  segments  31,  32, 
and  33)  toward  drift  ice  and  important  marine  mammal  habitat  of  the  east- 
central  Bering  Sea. 

As  discussed  in  Section  III.C.4,  large  numbers  of  beluga  whales  may  also  occur 
on  a  seasonal  basis  near  the  proposed  sale  area.  So  little  is  known  about 
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their  specific  sensitivity  to  oilspills,  that  it  is  impossible  to  predict 
accurately  the  extent  of  potential  impacts  on  this  species.  Indirect  effects 
are  probably  only  likely  to  occur  on  a  localized  basis.  Relative  vulnerabil¬ 
ity  of  the  coastlines  of  Norton  Sound  suggests  locales  where  food  sources  of 
this  species  may  be  affected  (see  Sec.  IV.B.2.b.,  Impacts  on  Fish  Resources), 
but  since  the  bulk  of  the  beluga  population  is  only  transient  in  the  Norton 
Sound  vicinity,  it  is  unlikely  that  effects  associated  with  the  proposal  would 
have  significant,  population-wide  impacts  on  this  species.  As  shown  in  Appen¬ 
dix  J,  Table  15,  the  Moses  Point  vicinity  of  Norton  Bay  is  at  little,  if  any, 
risk  of  oilspills,  and  therefore,  there  is  little  likelihood  that  oilspills 
could  affect  the  suspected  beluga  calving  area.  Since  major  population  seg¬ 
ments  of  polar  bears  and  other  marine  mammals  are  not  known  to  occur  near  the 
proposed  sale,  it  is  unlikely  that  spills  associated  with  the  sale  would  have 
significant  direct  impacts  on  them.  Short  term,  indirect  effects  as  may  be 
associated  with  displaced  seal  populations  may  be  sustained  by  polar  bears, 
however . 

As  concluded  for  endangered  species  (Sec.  IV.B.2.e.),  it  is  not  possible  to 
predict  with  accuracy  the  ultimate  impacts  on  marine  mammals  that  may  be 
associated  with  risk  estimates  discussed  above.  Although  it  is  likely  that 
spills  associated  with  the  proposal  could  move  toward  an  important  breeding 
habitat  of,  for  example,  bearded  seal  or  walrus,  the  likely  magnitude  of 
various  direct  and  indirect  effects  remain  unknown.  The  probability  of  smal¬ 
ler  spills  dispersing  and  otherwise  becoming  of  little  consequence  increases 
as  the  period  of  trajectory  increases.  Therefore,  it  is  unlikely  that  most 
spills  associated  with  proposed  sale  57  would  be  of  major,  long  term,  or 
regional  consequence  to  marine  mammals.  It  is  likely  that  avoidance  of  off¬ 
shore  habitats  by  seals  or  walrus  (if  such  behavior  would  occur)  would  be  of 
temporary  duration  and  last  no  longer  than  the  presence  of  oil.  Permanent 
(multi-year)  abandonment  of  offshore  ice  or  open  water  habitat  in  response  to 
spills  would  be  unlikely,  given  the  number  of  seals  and  walrus  that  move 
through  the  proposed  sale  57  area  that  are  capable  of  re-occupying  affected 
locations,  as  well  as  the  high  probability  that  oil  would  disperse.  However, 
it  is  unknown  how  bottom-feeding  marine  mammals  may  react  to  areas  where 
sedimentation  of  oil  has  occurred,  and  thus,  the  possibility  remains  that 
walrus  and/or  bearded  seal  may  be  more  likely  than  other  species  to  consis¬ 
tently  avoid  specific  locales.  The  remote  possibility  exists  that  a  very 
large  spill  associated  with  the  proposed  sale  could  occur  and  impact  extensive 
population  segments  of  marine  mammals,  especially  if  such  an  event  occurred 
during  migratory  periods.  Such  effects  could  conceivably  be  in  the  form  of 
direct  mortality  of  young  seals,  or  widespread  disruption  of  normal  migratory 
patterns.  In  the  proposed  sale  area,  such  disruptions  could  reduce  at  least 
one  year’s  annual  recruitment  of  important  populations  such  as  ringed  seal, 
bearded  seal,  and  walrus,  and  could  have  undesirable  consequences  to  subsis¬ 
tence  users  (see  Sec.  IV.B.l.c.). 

As  discussed  previously,  noise  and  disturbance  associated  with  offshore  opera¬ 
tions  may  affect  marine  mammals.  As  shown  in  Graphic  No.  5B,  extensive  shore 
fast  ice  areas,  and  therefore  potential  breeding  habitat  of  ringed  seals, 
occurs  around  the  southern  and  eastern  coastline  of  Norton  Sound,  as  well  as 
some  of  the  southern  blocks  of  the  proposed  sale  area.  Therefore,  to  the 
extent  that  on-ice  geophysical  exploration  would  occur  and  would  continue  to 
occur  in  ringed  seal  breeding  habitat  during  breeding  periods  as  development 
and  production  phases  progress,  it  is  possible  that  such  disturbance  could 
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have  significant,  long  term  impact  on  ringed  seal  populations  of  the  Norton 
Sound  area.  Although  most  geophysical  exploration  (especially  vessel  sup¬ 
ported)  may  occur  during  pre-sale  phases  or  in  open  water  areas,  there  is  at 
present  no  information  available  to  adequately  assess  on  a  spatial  basis  the 
relative  significance  of  post-sale  disturbance  of  this  nature,  nor  to  assess 
how  such  disturbance  may  impact  regional  ringed  seal  abundance.  Also,  al¬ 
though  impossible  to  quantify  with  precision,  movement  of  ice-breaking  tankers 
associated  with  the  proposed  sale  through  the  ice  front  and  drift  ice  of  the 
east  central  Bering  Sea  and  proposed  sale  area  could  disturb  seals  and  walrus 
at  sensitive  reproductive  periods.  Breeding  spotted  and  ribbon  seals  concen¬ 
trated  at  the  ice  front  may  be  particularly  vulnerable  to  disturbance  assoc¬ 
iated  with  ice-breaking  vessels,  and  such  disturbance  could  result  in  fatality 
of  young  animals  or  habitat  abandonment  in  the  immediate  vicinity  of  tanker 
routes.  Walrus  and  bearded  seal  throughout  drift  ice  may  be  similarly  af¬ 
fected.  Ultimate  significance  to  these  populations  would  vary,  dependent  on 
the  frequency  of  such  traffic,  size  of  vessels,  and  behavioral  tolerance  of 
the  species  potentially  affected.  If  the  acute  zone  of  influence  of  ice¬ 
breaking  vessel  traffic  would  be  measured  in  the  hundreds  of  yards  to  either 
side  of  such  a  vessel,  only  a  minor  portion  of  potential  seal  and  walrus 
habitat  would  be  affected.  However,  the  validity  of  such  an  assumption  is 
unverified  and  may  be  erroneous.  In  consideration  of  the  potential  for  indus¬ 
trial  noise  and  large  vessel  noise  to  penetrate  to  great  distances  underwater, 
it  is  possible  that  noise  associated  with  tanker  traffic,  especially  during 
winter  periods,  could  create  a  broader  zone  of  impact,  and  which,  over  the 
long  term,  could  have  more  significant  impacts  on  marine  mammals.  However,  it 
is  impossible  to  quantify  such  impacts  at  this  time. 

If  support  and  supply  aircraft  associated  with  the  proposed  sale  area  travel 
very  close  to  hauling  areas,  it  is  likely  that  spotted  seals  and  walrus  would 
be  disturbed.  Spotted  seal  hauling  areas  west  of  Cape  Nome  and  walrus  haul- 
outs  on  Sledge  Island  may  be  particularly  vulnerable  to  aircraft  traffic 
associated  with  the  proposed  sale.  Although  other  species,  other  than  those 
mentioned  immediately  above,  may  be  affected  directly  or  indirectly  by  oil- 
spills  and  disturbance  associated  with  the  proposed  sale,  it  is  unknown  to 
what  extent  or  how  significant  such  effects  may  be.  For  killer  whales,  cer¬ 
tain  porpoises,  and  sea  lions,  impacts  would  be  minimal  since  only  minor 
portions  of  these  populations  (see  Sec.  III.C.4.)  occur  in  or  near  the  pro¬ 
posed  sale  area. 

Conclusion:  Coastal  hauling  areas  located  around  the  perimeter  of  Norton 
Sound  occupied  seasonally  by  spotted  seals  and  walrus,  and  areas  of  shore  fast 
ice  which  constitute  breeding  habitat  of  ringed  seals  are  at  low  levels  of 
risk  of  oilspill  contact  as  may  be  associated  with  the  proposal  (Alterna¬ 
tive  I).  Marine  mammal  coastal  habitats  under  greatest  risk  of  contact  are 
those  of  eastern  St.  Lawrence  Island  and  the  Punuk  Islands.  Localized  direct 
and  indirect  effects  of  oilspills  on  marine  mammals  at  those  locations  may 
occur,  but  generally  are  unlikely,  given  the  assumed  rate  of  oilspills  which 
may  be  associated  with  this  proposed  sale.  Relatively  high  probability  of 
oilspills  (those  associated  with  the  proposed  sale  and  related  activities), 
moving  into  offshore  areas  immediately  west  of  the  proposed  sale  area,  sug¬ 
gests  that  if  spills  occurred  during  periods  of  peak  spring  and  fall  migra¬ 
tions,  substantial  adverse  effects  on  major  population  segments  of  walrus, 
bearded  seal,  spotted  seal,  and  beluga  whale  are  possible.  Such  effects  could 
entail  temporary  change  in  distribution,  potential  loss  of  juvenile  animals, 
or  disruption  of  food  supplies. 
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Effect  of  Mitigating  Measures:  Information  to  Lessees  (Bird  and  Mammal  Pro¬ 
tection)  is  the  most  effective  protective  measure  available  to  this  agency 
(DOI)  by  which  sensitive  concentrations  of  mammals  at  coastal  hauling  areas 
can  be  protected  from  behavioral  disturbance  due  to  aircraft  or  vessels, 
especially  concentrations  which  are  not  located  within  the  confines  of  the 
proposed  sale  area,  but  which  may  still  be  affected  by  associated  industrial 
support  and  supply  activities.  It  is  assumed  that  voluntary  compliance  with 
this  Information  to  Lessees  would  be  sufficient  to  minimize  and  eliminate  most 
sale-related  disturbance  due  to  vessels  or  aircraft  sources  in  the  immediate 
vicinity  of  the  proposed  sale.  (See  Sec.  II.B.l.c.). 

Appropriate  authorities  may  issue  specific  regulations  under  existing  legisla¬ 
tion  (e.g.,  Marine  Mammal  Protection  Act  of  1972  and  Endangered  Species  Act  of 
1973)  which  could  further  minimize  behavioral  disturbance  of  wildlife.  Infor¬ 
mation  to  Lessees  (Bird  and  Mammal  Protection)  suggested  in  Section  II.B.l.c. 
is  unlikely  to  be  effective  in  minimizing  behavioral  disturbances  associated 
with  the  proposed  sale,  but  which  may  occur  distant  from  it,  e.g. ,  potential 
disturbance  of  breeding  seals  near  or  at  the  ice  front  due  to  ice-breaking 
tanker  traffic.  Information  to  Lessees  (Bird  and  Mammal  Protection)  does  not 
mitigate  impacts  that  may  be  associated  with  geophysical  exploration,  espec¬ 
ially  underwater  noise  or  vibration  which  may  occur  on  lease  tracts,  but  which 
may  affect  adjacent  areas  during  important  reproductive  seasons.  Appropriate 
authorities  designated  by  the  MMPA  would  address  such  impacts  on  a  case-by- 
case  basis,  and  as  presently  done  during  permit  review  procedures. 

As  discussed  above,  and  as  shown  in  the  Oilspill  Risk  Analysis  Model  outputs, 
in  the  unlikely  event  of  a  large  spill  during  peak  migratory  periods,  there  is 
a  relatively  high  probability  that  such  a  spill  would  move  into  offshore  areas 
of  the  northern  Bering  Sea  and  potentially  impact  large  assemblages  of  non- 
endangered  marine  mammals ,  especially  walrus  and  ice-associated  seal  popula¬ 
tions  .  As  portrayed  for  sea  ice  chacteristics  by  Burns,  et.  al.  (1980)  and 
Stringer,  et  al.  (1978),  as  evidenced  by  24-hour  oil  trajectory  predictions 
plotted  by  Liu  (1981 :Figures  1-3),  and  as  discussed  in  the  report  of  an  inter¬ 
disciplinary  group  convened  during  the  Norton  Sound  Synthesis  Meeting, 
October  28,  1980,  (Burns,  in  press),  a  relatively  well  defined  but  variable 
boundary  zone  between  the  Norton  Sound  and  a  more  oceanic  province  of  the 
northern  Bering  Sea  exists.  This  boundary  roughly  extends  across  the  mouth  of 
Norton  Sound  southward  from  Sledge  Island  toward  the  south  mouth  of  the  Yukon 
River.  Drift  velocity  of  ice  (during  winter  and  transition  periods)  to  the 
west  of  this  boundary  are  up  to  four  times  as  great  as  those  of  the  inner 
Sound.  Movements  of  ice  floes  in  excess  of  25  miles  (40  km)  per  day  are 
likely  west  of  the  boundary  zone  (Burns,  in  press: 25).  Therefore,  rapid 
transport  of  unweathered  and  undispersed  oil  into  sensitive  offshore  areas  to 
the  northwest  or  southwest  of  the  proposed  sale  area  is  most  likely  for  blocks 
which  straddle,  or  are  found  west  of,  this  approximate  boundary  zone  (Fig. 
II.B. l.c.-l) .  Near  or  in  the  identified  blocks  (see  the  potential  mitigating 
measure  on  seasonal  drilling  restriction  Sec.  II.B.l.c.),  and  during  certain 
seasons,  it  is  likely  that  marine  mammals  would  be  directly  affected  by  un¬ 
weathered  or  undispersed  oil,  and  it  is  likely  that  oilspill  control  efforts 
would  be  ineffective  (in  the  event  of  a  spill).  At  present,  it  is  unlikely 
that  a  large  spill  could  be  controlled  within  this  area  when  large,  rapidly 
moving  ice  floes  would  be  present. 
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ot  only  can  this  area  of  rapid  surface  transport  be  relatively  well  defined 
u  general  periods  of  peak  abundance  of  marine  mammals  in  the  vicinity  are 
a  so  relatively  well  known.  Mammal  species  are  present  to  a  variable  extent 
nearly  all  year  long,  but  greatest  numbers  and  major  non-endangered  population 
segments  (walrus  and  ice-associated  seals)  are  present  particularly  during 
May- June  and  November-December .  Restriction  of  exploratory  drilling  to 
periods  of  minimal  marine  mammal  occurrence  in  the  blocks  listed  may  substan- 
lally  reduce  the  chance  that  impacts  on  major  population  segments  would  occur 
in  the  unlikely  event  of  spill  occurrence.  As  discussed  previously,  if  spills 
occur  in  such  blocks,  there  would  be  a  relatively  high  probability  of  hitting 
important  coastal  marine  mammal  habitats  on  eastern  St.  Lawrence  Island  and 
e  unuk  Islands.  Also,  there  is  a  15-27  percent  chance  that  if  spills  orig- 
lnate  at  western  points  PI  and  P2,  that  sea  segment  31  (between  St.  Lawrence 
Island  and  the  mainland)  would  be  hit,  as  opposed  to  only  a  5  percent  chance 
associated  with  eastern  source  points  P4,  P5 ,  and  P6  (Appendix  J,  Table  6). 
Although  skills  originating  in  more  eastern  blocks  are  also  likely  to  move 
into  oceanic  areas,  increased  weathering  times  could  substantially  reduce  the 
potential  impacts  of  those  spills  as  compared  to  those  which  would  originate 
further  to  the  west.  Therefore,  if  a  seasonal  drilling  restriction  were 
adopted,  it  would  be  less  likely  that  large  numbers  of  non-endangered  marine 
mammals  which  migrate  or  assemble  in  the  immediate  vicinity  of  westernmost 
tracts  would  be  directly  affected  by  oilspills.  In  the  absence  of  such  a 
measure,  such  impacts  would  be  more  likely. 


Cumulative  Effects:  For  the  purpose  of  this  discussion,  ’’cumulative  effects” 
refers  to  the  sum  of  direct  and  indirect  oilspill  effects,  disturbance  ef¬ 
fects,  habitat  degradation  due  to  petroleum  industry  or  non-petroleum  industry 
sources,  and  other  factors  potentially  affecting  marine  mammals.  Various 
industrial  effects  are  assumed  to  be  similar  qualitatively  to  those  discussed 
previously.  Factors  which  may  produce  cumulative  effects  on  non-endangered 
marine  mammals  include  the  projects  listed  in  Section  IV. A. 8.,  other  Federal 
OCS  proposed  or  future  lease  sales,  international  fishing  vessel  activity,  and 
subsistence  or  other  harvests.  It  is  unknown  how  extensive  cumulative  direct 
e  fects  of  oilspills  associated  with  the  various  proposed  state  and  Federal 
lease  sales  due  to  oil  and  gas  production  or  transportation  would  be  in  terms 
of  ultimate  population  response  of  marine  mammals,  or  how  the  proposed  sale(s) 
may  contribute  proportionately  (incrementally)  to  total  cumulative  impacts, 
in  the  course  of  their  migrations,  walrus,  bearded  seal,  spotted  seal,  beluga 
whale,  and,  to  a  lesser  extent,  ribbon  seal,  population  segments  may  be  ex¬ 
pected  to  travel  through  or  proximal  to  several  proposed  oil  and  gas  lease 
sales,  and  thus,  risks  of  oilspill  impacts  may  be  increased.  Oil  tankers 
associated  with  several  sales  would  increase  oilspill  risks  in  areas  of  more 
intense  traffic,  such  as  may  occur  in  the  Bering  Strait.  Cumulative  behav¬ 
ioral  disturbance  due  to  tanker  traffic,  seismic  exploration,  gravel  island 
construction,  pipeline  construction,  support  and  supply  aircraft  disturbance, 
fishing  vessels,  and  other  non-petroleum  industry  disturbance  sources  also  may 
affect  behavior  of  such  populations.  Cumulative  indirect  effects  such  as  may 
be  associated  with  ingestion  of  contaminated  prey,  especially  for  benthic 
feeders  such  as  walrus  or  bearded  seal,  are  possible,  but  only  as  likely  as 
the  chance  that  substantial  change  in  pollutant  loads  of  the  Bering  and 
Chukchi  Seas  would  occur.  If  several  proposed  sales  were  to  yield  large 
discoveries  of  oil  and  gas,  intensive  production  activities,  and  resultant 
increase  in  pollution,  localized  shipping  corridor  disturbance,  etc.,  certain 
ice  breeding  seals,  polar  bears,  walrus,  or  beluga  whales  could  be  affected 
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directly  or,  for  specialized  feeders  such  as  walrus  and  bearded  seal,  in¬ 
directly.  Other  factors  such  as  future  offshore  fisheries  harvests  (e.g.,  via 
reduction  or  change  in  marine  mammal  food  sources)  may  have  as  much  or  more 
incremental  short  term  effects  on  marine  mammals  than  the  proposed  sale.  At 
present,  it  is  impossible  to  quantify  the  cumulative  impacts,  except  to  ident¬ 
ify  them  as  possible  types  of  effects. 

Unavoidable  Adverse  Effects:  The  extent  of  unavoidable  adverse  effects  asso¬ 
ciated  with  this  alternative  are  unknown,  but  would  be  limited  to  localized, 
short  term,  impacts  due  to  oilspills  or  localized  but  presently  unidentified 
potential  effects  of  disturbance. 

e.  Impacts  on  Endangered  Species:  Major  impact-producing 
agents  affecting  endangered  cetaceans  and  birds  could  be  oil  and  gas  pollu¬ 
tion,  noise  or  other  disturbance,  and  habitat  losses. 

Endangered  Species  Consultation;  Pursuant  to  requirements  under  the  Endan¬ 
gered  Species  Act  of  1973,  as  amended,  formal  Section  7  endangered  species 
consultation  of  the  Bureau  of  Land  Management  with  National  Marine  Fisheries 
Service  and  the  U.S.  Fish  and  Wildlife  Service  was  conducted  on  June  25,  1980, 
regarding  exploratory  phases  of  the  proposed  oil  and  gas  lease  sales  in  the 
Bering  Sea.  Informal  consultation  with  appropriate  officials  was  also  con¬ 
ducted  prior  to  and  subsequent  to  the  latter  meetings.  Consultation  will 
continue  as  necessary.  On  August  22,  1980,  a  biological  opinion  (Appendix  E) 
was  received  from  the  U.S.  Fish  and  Wildlife  Service  regarding  potential 
effects  of  exploration  activities  on  endangered  birds  in  which  it  was  con¬ 
cluded: 

"Since  nesting  and  migration  areas  are  relatively  distant  from  the 
project  area  and  the  potential  for  an  oilspill  resulting  from  ex¬ 
ploration  activities  is  small,  it  is  my  biological  opinion  that  the 
proposed  oil  and  gas  leasing  and  exploration  activities  associated 
with  proposed  OCS  Sales  57,  70,  75,  and  83  are  not  likely  to  jeopar¬ 
dize  the  continued  existence  of  the  listed  species  considered  here¬ 
in,  and  because  there  is  no  designated  Critical  Habitat  within  or 
near  the  project  area,  Critical  Habitat  will  not  be  affected." 

Formal  consultation  with  NMFS  on  endangered  whales  began  June  25,  1980.  As 
per  agreement  between  NMFS  and  BLM,  an  extended  response  period  was  necessary 
in  preparing  the  biological  opinion  on  the  effects  of  exploration  activities 
on  endangered  whales.  The  biological  opinion  has  not  been  received,  but  it  is 
expected  prior  to  publication  of  the  FEIS. 

The  following  material  describes  potential  types  of  effects  on  endangered 
species  and  rare  plants,  and  provides  site-specific  (proposed  sale  57)  analy¬ 
sis  on  the  occurrence  of  such  effects. 

Cetaceans--Direct  and  Indirect  Effects  of  Oil  and  Gas  Pollution:  There  is  no 
evidence  that  endangered  cetaceans  are  able  to  detect  hydrocarbon  pollution. 
Accounts  from  past  oilspills  show  that  marine  mammals  such  as  seals  and  sea 
lions  may  not  avoid  oil;  however,  there  has  yet  to  be  found  a  confirmed  case 
of  a  whale,  dolphin,  or  porpoise  coated  or  fouled  with  oil  (Geraci  and  St. 
Aubin,  1979)  as  a  result  of  contact  made  while  alive.  Toothed  whales  may  be 
more  likely  to  detect  oil  due  to  certain  sensory  capabilities  (Geraci  and  St. 
Aubin,  1980).  Although  oiled  cetaceans  have  not  been  observed,  the  nature  of 
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s“88est®  that  they  may  be  vulnerable  to  effects  of  surface  contact 
ized  h^ocarbons  (G®“C1  and  St.  Aubin,  1979).  The  epidermis  is  not  keratin- 
a  k  ’  ^L^”POSe  °f  llVe  cells  (Geraci  and  St.  Aubin,  1979).  Geraci  and  St 

environment ^  Ind011^  th3t  Cetacean  ePidermis  is  virtually  unshielded  from  the 
,  may  react  to  substances  such  as  crude  oil  or  gas  condensates 

m  a  manner  similar  to  sensitive  mucous  membranes.  8 

with1  spUleToil  dfdat  1reaSn  ^  inStaQce  of  P°^ible  contact  of  gray  whales 
wxtn  spilled  oil  did  not  show  evidence  of  extreme  effects  Tn  iqaq  i-k 

entire  northward  migration  of  gray  whales  passed  through  ^r  near  th!’ area 

contaminated  by  the  Santa  Barbara  Channel  spill,  yet  the  number  of  gray  whale 

2971)  n°i  sl8IJlficantly  different  from  previous  years  (Brownell 

vi”nitv  of  the  ,°,8a?ah  aDalySiS  °f  tlSSUeS  of  a  «hale  stranded  in  the 

lcinity  of  the  spill  did  not  indicate  the  presence  of  crude  oil. 

In  addition  to  potential  cutaneous  contact  with  oil  (or  gas),  inhalation  of 
toxic  substance  or  plugging  of  blowholes  by  oil  have  been  cited  as  possible 
threats  to  cetaceans.  Certainly  the  former  is  a  possibility  to  the  extent 
that  whales  may  be  in  the  vicinity  of  a  spill  prior  to  the7  evaporation  of 
toxic  compounds.  The  latter  event  would  be  very  unlikely  to  occur  The 

l«d  bv  In  ‘BS  A070,-16  °f  cetaceans  Selves  an  "explosive"  exhalation  fol- 
lowed  by  an  immediate  inspiration  and  an  abrupt  closure  of  the  blowhole 

should1  ben<disr'r  Ublnr’  ^  raechanism  Prevents  inhalation  of  water  and 

uld  be  discriminatory  of  gas  condensates  and  oil;  however  toxic  hvdrocar- 

bon  gas  could  be  inhaled.  The  effects  of  gas  condensate  or  a  o  l  - 
tion  on  cetaceans  are  unknown.  8  P  mnaia 

Cetacean  vulnerability  to  hydrocarbon  ingestion  would  vary  with  species  type 
of  hydrocarbon  and  nature  of  the  spill.  Tomilin  (1955)  reportefthat’ceS- 
ce3ns,  especially  benthic  feeders,  have  a  poorly  developed  sense  of  taste  and 
the  presence  of  foreign  bodies  in  cetacean  stomachs  attests  to  this  Thus 

uncontaminated"  foodablr  tC  between  hydrocarbon  contaminated  and 

near  d  ,  Gray  and  bowhead  whales,  which  have  been  observed  in  and 

likely  to  bePaffectadeharaa  (Graphic  No'  6A)  -  are  the  endangered  whales  most 

result  of  ?he  n  aby  ,  Cb  contact  with  or  ingestion  of  pollutants  as  a 

esuit  of  the  proposed  sale.  Another  potential  direct  effect  of  spilled  oil 

certain  whales  is  that  of  fouling  of  baleen,  with  a  subsequent  decrease  in 

feeding  efficiency.  The  probability  of  such  fouling  and  effects  on  feeding 

with^rh7  18  dlrecbly  linked  to  probabilities  of  spills  and  whale  contact 

gests  that.Tl  8‘  /  mina!7  results  of  ong°inS  experimental  research  sug- 
fn!  „  x’  under  controlled  conditions,  may  cause  a  reduction  in  filter- 

ng  efficiency  of  bowhead  baleen  (Braithwaite,  1981).  However,  it  is  not 

result  oft0h  FredlCt  eventual  population  response  on  endangered  whales  as  a 

snhsr  ee“  foulin*  at  this  Effects  of  bioaccumulation  of  toxic 

substances  in  cetaceans  are  not  well  understood. 

°f,lrPO'Slble  indirect  impacts  from  oil  and  gas  activities,  reduction  of  food 

Most  of  fh  Vi  *  °.r1chronlc  hydrocarbon  pollution  is  of  greatest  concern. 
Most  of  the  baleen  whales  of  the  north  Pacific  are  seasonal  feeders,  relying 

lmost  entirely  on  the  abundant  food  sources  of  the  Gulf  of  Alaska,  Bering 

d  trC,  °Cean  £or  nourishment,  as  well  as  living  off  stored  blubber 
reserves  while  migrating  and  in  their  winter  range.  The  destruction  of  ben- 
tnic  amphipods  or  altered  productivity  of  benthic  communities  may  adversely 
attect  gray  whales,  possibly  forcing  some  whales  to  enter  their  wintering 
reas  with  insufficient  or  lowered  energy  reserves.  As  discussed  in  Section 
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III.C.6. ,  areas  near  the  proposed  sale  (Graphic  No.  6A) ,  especially  the 
Chirikov  Basin,  are  of  major  importance  to  gray  whales  feeding  extensively  on 
benthic  food  sources,  primarily  amphipods .  Evidence  exists  (e.g.,  Percy, 
1976;  Bellan-Santini ,  1980)  showing  that  certain  amphipods  and  their  community 
structure  or  function  may  be  affected  by  pollution.  However,  at  present,  data 
are  not  available  to  verify  exactly  how  much  of  a  reduction  in  localized 
amphipod  productivity  would  result,  if  at  all,  in  an  adverse  population  re¬ 
sponse  of  gray  whales.  Thus,  for  gray  whales,  indirect  effects  through  food 
resources  can  be  considered  a  possibility,  and  their  probability  directly 
related  to  probability  and  future  extent  of  pollution  events.  Catastrophic  or 
chronic  pollution  which  affect  major  benthic  areas  would  be  most  likely  to 
lead  to  noticeable  impacts  on  gray  whales  as  opposed  to  minor,  restricted, 
impact-causing  events.  Since  bowhead  whales  do  not  feed  extensively  in  the 
proposed  lease  sale  area,  indirect  food  chain  related  effects  on  this  species, 
due  to  the  proposed  sale,  are  unlikely.  Similarly,  since  they  are  less  re¬ 
stricted  in  feeding  habits  and  not  numerous  in  the  proposed  sale  area,  it  is 
unlikely  that  other  populations  such  as  humpback,  fin,  or  sei  whales  would  be 
adversely  affected  through  impacts  on  food  resources,  although  individual 
whales  may  experience  indirect  effects  on  a  localized  or  temporary  basis. 

Local  or  temporary  contamination  or  chronic  pollution  resulting  in  reduced 
productivity  of  plankton  or  other  important  food  items  may  be  an  additional 
stress  to  endangered  whale  populations.  The  extent  to  which  physiological 
stress  resulting  indirectly  from  oil  pollution  may  affect  endangered  whales  or 
interact  with  other  stressors  is  highly  debatable,  and  any  prediction  of 
stress-related  impacts  of  oil  pollution  on  endangered  whales  would  be  pre¬ 
mature  . 

Cetaceans --Noise  and  Disturbance:  See  Section  IV.B.2.d.  for  general  informa¬ 
tion  on  underwater  noise  sources  and  characteristics.  The  response  of  animals 
to  acoustic  stimuli  have  generally  shown  variance  in  behavioral  and  physiolog¬ 
ical  effects,  dependent  on  species  studied,  characteristics  of  the  stimuli 
(e.g.,  amplitude,  frequency,  pulsed  or  non-pulsed) ,  season,  ambient  noise, 
previous  exposure  of  the  animal,  physiological  or  reproductive  state  of  the 
animal,  and  other  factors. 

Research  on  effects  on  noise,  particularly  that  associated  with  oil  operations 
on  endangered  cetaceans  has  been  limited.  Field  observations  of  responses  of 
cetaceans  to  disturbance,  which  presently  exist,  provide  some  index  of  sensi¬ 
tivity  of  whales  to  noise  and  disturbance.  For  example,  with  respect  to  the 
gray  whale  in  southern  California,  Dohl,  et  al.  (1978)  concluded  that  "The 
reasons  for  this  apparent  increase  in  utilization  of  offshore  waters  are 
unknown,  but  might  be  the  result  of  increased  human  activity  in  the  Bight, 
increased  gray  whale  numbers,  or  some  combination  of  both  factors."  There  are 
no  confirmed  reports  or  documented  evidence  of  the  latter  species  actively  and 
consistently  avoiding  exploratory  or  production  platforms,  helicopters,  seis¬ 
mic  operations,  or  other  OCS  activity;  in  fact,  numbers  of  gray  whales  near¬ 
shore  along  the  California  coast  have  remained  relatively  stable  in  spite  of 
human  activities,  including  oil  exploration  (personal  communication,  T.  P. 
Dohl,  University  of  California  at  Santa  Cruz,  1980).  Reeves  (1977)  identified 
potential  conflicts  of  disturbance  sources  and  breeding  gray  whales  in  Baja, 
California.  Subsequently,  Swartz  and  Jones  (1978)  reported  that  although  boat 
traffic  in  the  Laguna  San  Ignatio  (a  gray  whale  breeding  habitat)  increased  30 
percent  over  the  previous  season,  boat  activity  did  not  affect  large  scale 
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movements  or  distribution  of  gray  whales.  Although  localized  avoidance  behav¬ 
iors  were  observed,  gray  whales  became  accustomed  to  boat  traffic  as  the 
period  of  exposure  to  such  disturbance  increased  (Swartz  and  Jones,  1978). 
Geraci  and  Smith  (1979)  concluded  that  species  such  as  the  gray  whale  seem  to 
coexist  well  with  human  activities,  and  most  animals  become  accustomed  to  low 
level  background  noise  such  as  that  associated  with  most  ship  traffic  and 
petroleum  activities.  Shipping  records  show  that  more  than  28,000  vessel 
arrivals  occur  in  coastal  waters  of  northern  and  central  California  each  year 
in  the  southern  portion  of  the  gray  whale  range.  (This  figure  does  not  in¬ 
clude  arrivals  at  the  major  port  of  Los  Angeles.)  At  least  7263  marine  fish¬ 
ing  vessels  were  registered  in  California  in  1976-1977  (Oliphant,  1979),  and 
probably  more  than  24,000  marine  fishing  vessels  operate  throughout  its  range 
in  Alaska,  Washington,  Oregon,  and  California  (U.S.  Department  of  Commerce, 
1973.270).  Additionally,  large  numbers  of  recreation  boats  and  other  sources 
of  underwater  noise  also  subject  this  species  to  noise  effects.  (See  Section 
IV.B.2.d.)  In  spite  of  the  large  amount  of  acoustic  energy  introduced 
throughout  their  range,  gray  whale  population  recovery  has  been  dramatic.  In 
short,  evidence  to  date  suggests  that  the  gray  whale  population  has  not  re¬ 
sponded  adversely  to  existing  sources  of  disturbance  and,  therefore,  may  not 
be  particularly  sensitive  to  many  types  of  noise  associated  with  offshore 
petroleum  industry  operations.  However,  little  definitive  data  exists  to 
verify  that  migratory  or  feeding  behavior  of  gray  whales  would  be  unaffected 
by  disturbance  in  areas  previously  devoid  of  factors  such  as  drilling,  seismic 
exploration,  or  helicopter  traffic. 

Other  endangered  whales  may  be  more  sensitive  to  noise  and  other  disturbing 
factors.  Leitzell  (1979)  concluded  that  "Uncontrolled  increase  of  vessel 
traffic,  particularly  of  erratically  travelling  charter-use/pleasure  craft, 
probably  has  altered  the  behavior  of  humpback  whales  in  Glacier  Bay,  and  thus 
may  be  implicated  in  their  departure  from  the  bay  the  past  two  years."  How¬ 
ever,  other  factors  may  also  have  affected  humpback  utilization  of  the  latter 
area.  Evidence  of  humpback  sensitivity  to  disturbance  has  been  reported  in 
its  wintering  grounds  (Norris  and  Reeves,  1978).  However,  Payne  (1978)  listed 
numerous  instances  of  apparent  insensitivity  of  humpback  whales  to  noise. 
Preliminary  field  experiments  on  bowhead  whales  showed  statistically  signifi¬ 
cant  differences  in  behavioral  parameters  as  a  result  of  nearby  boat  activity, 
including  decreased  time  spent  at  surface,  decreased  number  of  blows  per 
surfacing,  increased  spreading  out  of  grouped  animals,  and  significant  changes 
in  directional  orientation  (Fraker,  et  al.,  1981).  However,  flight  responses 
seemed  to  be  of  brief  duration.  Bowhead  whales  tended  to  move  away  from  boats 
which  approached  within  1  kilometer  (0.62  mi)  and  were  observed  reacting  to 
boats  at  distances  as  great  as  3.7  kilometers  (2.3  mi).  Bowheads  overflown  by 
fixed-wing  research  aircraft  seemed  more  sensitive  than  certain  other  species. 
Altitudes  of  about  450  meters  were  maintained  by  Fraker,  et  al.  (1981)  in 
order  to  minimize  disturbance.  Diving  responses  to  aircraft  at  lower  alti¬ 
tudes  (observed  by  Fraker,  et  al.,  1981)  may  have  been  associated  with  factors 
other  than  noise  alone,  although  the  latter  workers  recorded  relatively  large 
amounts  of  noise  entering  the  water  from  aircraft. 

Loud  noise  is  not  unusual  in  the  marine  environment.  Some  species  of  baleen 
whales  may  vocalize  at  source  levels  exceeding  that  of  natural  ice-related 
noise.  A  single  observation  by  Fraker,  et  al.  (1981)  of  bowheads  in  the 
vicinity  of  active  seismic  operations  (source  levels  ranging  from  220-270  db 
(see  Appendix  G)  did  not  indicate  unusual  behaviors;  however,  this  observation 
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does  not  constitute  sufficient  data  upon  which  to  draw  a  conclusion  regarding 
the  significance  of  disturbance  due  to  geophysical  (seismic)  exploration. 
Therefore,  until  further  information  is  obtained,  the  latter  source  of  distur¬ 
bance  could  be  considered  as  a  factor  which  may  possibly  affect  bowhead  whales 
adversely.  This  source  of  disturbance  may  be  of  particular  concern  due  to  a 
zone  of  influence  of  noise  above  ambient  levels  potentially  of  radius  in  the 
hundreds  of  miles.  As  for  seismic  operations,  bowheads  have  been  observed 
close  to  offshore  artificial  islands  and  operating  dredging  equipment,  but 
sufficient  data  is  lacking  at  this  time  to  conclusively  evaluate  the  response 
to  such  disturbance.  In  the  proposed  sale  57  area,  possible  acoustic  effects 
on  bowheads  would  be  most  likely  during  the  spring  and  fall  migration  periods 
(see  Sec.  III.C.6). 

Probably  of  major  significance  to  endangered  cetaceans  which  may  occur  near 
the  proposed  sale  area  is  interaction  of  noise  with  other  visible  phenomena, 
or  previous  experience  in  terms  of  ultimate  behavioral  and  physiological 
responses.  Prediction  of  behavioral  or  physiological  responses  of  large 
cetaceans  to  disturbance  and  noise  will  remain  difficult,  even  for  those  types 
of  disturbance  which  are  consistently  associated  with  oil  and  gas  development. 
As  for  other  impact-producing  agents,  some  speculation  exists  as  to  the  pos¬ 
sible  induction  or  contribution  to  physiological  stress  on  cetaceans  which  may 
result  from  sustained  noise  or  disturbance.  Such  an  impact  could  affect 
reproductive  rates,  resistance  to  disease,  or  endocrine  balances  of  individ¬ 
uals.  The  extent  to  which  disturbance  due  to  oil  and  gas  exploration  and 
development  in  the  proposed  sale  area  would  act  as  a  stressor  is  uncertain, 
and  any  prediction  of  the  extent  of  stress-related  impacts  of  noise  would  be 
premature . 

Other  potential  influences  on  cetaceans  include  marine  disposal  of  drilling 
muds,  formation  waters,  and  cooling  waters;  shoreline  alterations;  facility 
siting;  dredging  and  filling;  and  secondary  development.  The  extent  of  these 
activities  during  exploration  should  not  be  a  major  influence  on  endangered  or 
other  cetaceans.  Decreased  whale  productivity  could  be  sustained  as  a  result 
of  loss  of  habitat,  or  habitat  deterioration  occurring  during  development. 
These  effects  would  be  localized,  although  incremental  losses  could  be  sig¬ 
nificant  to  the  extent  that  the  overall  summation  of  regional  effects  would 
deteriorate  available  or  important  habitat.  (See  the  following  discussion  on 
cumulative  effects.) 

Peregrine  Falcon:  The  factor  most  likely  to  affect  the  peregrine  falcon  would 
be  effects  associated  with  uncontrolled  airborne  noise  and  disturbance, 
especially  that  associated  with  supply  aircraft  serving  offshore  facilities 
and  potentially  passing  close  to  nesting  sites.  Disturbance  from  such  sources 
could  reduce  the  survival  of  nestlings.  Construction  of  onshore  facilities 
near  peregrine  nesting  sites  could  also  be  a  potential  source  of  disturbance. 
Although  relatively  unlikely,  oilspills  may  also  impact  peregrines  either 
through  direct  contact  by  adults  (when  hunting  in  the  vicinity  of  the  spills) 
or  indirectly  through  disruption  and  loss  of  prey  organisms.  Probability  of 
such  effects  is  directly  related  to  probability  of  the  spills  in  the  vicinity 
of  peregrine  nesting  areas.  (See  the  following  discussion  on  Site-Specific 
Impact  Risk  for  Endangered  Whales  and  the  Peregrine  Falcon.) 

Rare  Plants:  Facility  construction  or  material  acquisition  may  directly 
affect  species  described  in  Section  III.C.6.,  especially  the  walpole  poppy  and 
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the  arctic  sage  (which  may  occur  near  Cape  Nome  construction  sites).  However, 
lack  of  knowledge  of  precise  locations  of  such  activity  render  more  detailed 
analysis  of  little  utility  at  this  time.  Although  not  presently  justifiable, 
surveys  could  be  performed  to  determine  if  such  species  occur  in  potential 
construction  or  extraction  sites.  Endangered  Species  Act,  Section  7  consulta¬ 
tion  between  appropriate  Federal  agencies  may  address  potential  effects  of 
exploration,  development,  or  production  stages  on  endangered  plants,  as  neces¬ 
sary,  and  if  such  plants  would  be  listed  as  threatened  or  endangered. 

Site-Specific  Impact  Risk  for  Endangered  Whales  and  the  Peregrine  Falcon: 

Endangered  whales  most  likely  to  occur  in  or  near  the  proposed  sale  area 
include  gray,  bowhead,  fin,  humpback,  and  sei  whales  (Sec.  III.C.6.).  If  a 
spill  occurred  in  the  southwestern  blocks  of  the  proposed  sale  area  (Fig. 
IV.A.4.C.-1,  location  PI),  there  would  be  a  52  percent  chance  that  it  would 
contact  a  portion  of  the  Chirikov  Basin  gray  whale  feeding  area  (Appendix  J, 
Table  2,  Gray  Whale  Area)  within  10  days.  (See  Graphic  No.  6A  for  delineation 
of  the  entire  feeding  area.)  If  spills  occurred  at  certain  points  along  a 
possible  tanker  route  in  upper  Norton  Sound  (Fig.  IV.A.4.C.-1,  locations  P16, 
P17,  P19,  P20) ,  they  would  intersect  this  area  within  10  days  with  a  chance  of 
62  percent  to  greater  than  99.5  percent  probability  (Appendix  J,  Table  2). 
Important  gray  whale  feeding  areas  near  eastern  St.  Lawrence  Island  are  at 
relatively  less,  but  still  a  substantial  risk,  if  spills  occur  along  such  a 
tanker  route  (Appendix  J,  Table  5,  5-51  percent  chance  in  a  10-day  period, 
locations  P16,  P17,  P19,  P20;  segments  30,  31),  or  in  the  southwestern-most 
blocks  (Appendix  J,  Table  5,  7-27  percent  chance  in  a  10-day  period,  location 
PI,  segments  30,  31).  Spills  originating  in  inner  Norton  Sound  would  pose 
considerably  less  risk  to  the  gray  whale  feeding  area  in  eastern  St.  Lawrence 
nearshore  habitats.  Appendix  J,  Table  2,  shows  that  the  Gray  Whale  Area  would 
be  hit  by  spills  at  15-35  percent  probability,  within  10  days,  if  they  origi¬ 
nated  at  locations  P4,  P5 ,  or  P6. 

If  development  occurred  to  the  extent  estimated  herein  (Sec.  II.A.),  and  if 
associated  spill  rates  occurred  (Samuels  and  Lanfear,  1981),  the  probability 
of  spills  hitting  a  portion  of  the  gray  whale  feeding  area  within  10  days  is 
75  percent  for  spills  greater  than  1000  barrels  and  47  percent  for  spills 
greater  than  10,000  barrels  (Appendix  J,  Table  7).  As  pointed  out  by  Samuels 
and  Lanfear  (1981),  if  the  field  is  developed,  segment  30  (which  contains  the 
eastern  tip  of  St.  Lawrence  Island)  has  a  high  (33-38  percent)  chance  of 
contact  by  spills  greater  than  1000  barrels  within  30  days  (29  percent  chance 
within  10  days).  It  was  assumed  (Section  II.A.,  Samuels  and  Lanfear,  1981) 
only  gas  and  not  oil  is  present  in  the  southern  blocks.  In  the  unlikely 
situation  that  oil  would  be  found  therein,  risks  to  segments  30-34  would 
probably  be  greater.  As  illustrated  herein,  the  area  bounded  by  segment  30  is 
an  important  gray  whale  feeding  area  as  well  as  a  possible,  although  presently 
unimportant,  bowhead  migratory  corridor.  Therefore,  in  the  event  of  develop¬ 
ment,  there  is  a  relatively  high  probability  that  spills  may  move  into  the 
gray  whale  feeding  area  or  portions  of  it.  The  ultimate  impact  on  the  species 
as  a  result  of  direct  and  indirect  effects  of  oilspills  (see  the  preceding 
discussion  on  Direct  and  Indirect  Effects  of  Oil  and  Gas  Pollution)  would  vary 
depending  upon  the  volume  of  oil  spilled,  the  amount  of  oil  reaching  the  ocean 
bottom,  the  extent  of  weathering  of  oil,  the  proportions  of  total  feeding  area 
affected,  whether  whales  are  present,  and  other  factors.  Direct  effects  such 
as  fouling  of  baleen,  ingestion  or  cutaneous  uptake  of  hydrocarbons,  or  tissue 
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as  s  ss 

However^6  given  "th^above  enumerated  probabilities  of  spills  intersectrng  gray 

EosIlWhaThisfeintefactionacould  be'^anifeste^by0^11  least  temporary  avoidance 
Pf  affected  areas  by  gray  whales  or  short  term,  localized  reductxon  of  pro¬ 
ductivity  of  benthic  organisms,  assuming  toxic  or  destructive  fra^trons^of 
SDilled  hydrocarbons  affected  benthic  areas.  It  is  unli  e  y 

actions  mentioned  above  would  have  significant  long-term,  regional  impacts  °n 
gray  whales,  since  large,  destructive  spills  are  unlikely,  but  localized 

effects  of  lesser  spills  are  more  likely. 

a  notential  site  of  interaction  between  bowhead  whales  and  oilspills  would  be 
A  potential  sue  ,  T  Takip  ir  shows  that  over  the  life 

•Li 

percent  (greater  than  1000  barrels),  given  a  10-day  trajectory  pen  . 

?nre  there  is  low  to  moderate  probability  that  spills  would  get  as  far  as 

Cape  Wooley  in  10  days,  and  an  even  lower  probability  that  spil  s  wou 

the  strait  and  become  a  potential  disturbance  to  migrating  bowheads .  Howeve  , 

movements  of  spills  ^ 

l^days1  for6  segmenytsaS271-29  (Appendix  J,  Table  15).  Probability  of  spills 
10  days  tor  seg  lon„itude  and  into  major  bowhead  migratory  corridors 
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^ n  1  6  ^  Spi  p2)  Indirect  impacts  on  the  bowhead  whales  as  the  result  of 

i  :“~r .ml s 

sssr. 

“^th  oTs^'lnwre^fls^Ld^'^rans^ent  and' prolab^y^inor  segments  of  sei, 
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with  calves,  may  be  well  within  the  range  of  sale-related  disturbance 
(especially  that  of  geophysical  activity  or  ice-breaking  tanker  traffic  activi¬ 
ties),  and  since  relatively  little  is  known  about  bowhead  whale  tolerance  to 
various  types  of  disturbance,  it  is  possible  that  this  species  could  be  af¬ 
fected  detrimentally  by  disturbance.  As  discussed  above,  certain  types  of 
underwater  noise  may  travel  hundreds  of  miles  before  weakening.  Thus,  during 
winter  (January-March)  or  migratory  periods  (November-September ,  April-May) 
noise  from  activity  on  leased  tracts  or  tanker  traffic  may  penetrate  areas 
occupied  by  bowheads .  This  could  lead  to  presently  indeterminant  change  in 
species  distribution  and/or  productivity.  At  present,  it  is  difficult,  if  not 
impossible,  to  determine  how  significant  such  impacts  on  bowhead  could  be,  or 
to  evaluate  how  sale-related  noise  and  disturbance  may  compare  to  other  but 
similar  sources.  It  is  unlikely  that  disturbance  of  benthic  fauna  due  to 
construction  of  pipelines  in  the  proposed  sale  area  would  have  significant 
impact  on  the  endangered  species.  It  is  unlikely  that  significant,  popula¬ 

tion-wide  impacts  on  sei,  humpback,  or  fin  whales  would  occur  as  a  result  of 
disturbance  due  to  the  proposed  sale. 

In  general,  since  the  degree  of  offshore  activity  associated  with  the  explora¬ 
tion  phase  of  the  proposed  sale  is  relatively  minor  (averaging  about  three 

per  year) ,  and  since  spills  during  this  phase  are  very  unlikely 
(as  low  as  0.09  percent  chance,  Danenberger,  1980),  then  it  is  very  unlikely 
that  sale-related  activities  associated  with  the  exploration  phase  would 
significantly  impact  endangered  whales. 

Examination  of  the  probability  of  spilled  oil  hitting  certain  land  segments 
provides  approximate  measures  of  risk  to  the  two  most  likely  nesting  sites  for 
peregrine  falcons  in  the  proposed  sale  area,  Sledge  Island  (near  segment  23, 
Fig.  IV. A. 4. c. -2)  and  the  Topkok  Head  vicinity  (segment  19,  Fig.  IV. A. 4. -2). 
Appendix  J,  Table  5,  shows  that  there  is  a  moderate  (11  percent)  chance  that  a 
spill  could  hit  the  Topkok  Head  area  in  10  days,  if  it  originated  at  location 
P? ,  i*e.,  a  pipeline  originating  in  an  eastern  tract.  If  spills  originated  at 
most  points  in  the  proposed  sale  area  (Appendix  J,  Table  5,  locations  PI  to 
P20),  there  would  be  little  (less  than  5  percent)  chance  of  hitting  land  at  or 
near  Sledge  Island  (segments  23  and  25,  Fig.  IV.A.4. c. -2) . 

If  development  occurred  to  the  extent  estimated  herein  (Sec.  II.A.),  and  if 
associated  spill  rates  occurred  (Samuels  and  Lanfear,  1981)  Appendix  J,  Ta¬ 
ble  15,  indicates  that  the  probability  of  spills  hitting  near  Sledge  Island  or 
Topkok  Head  areas  (segments  19  and  23)  in  10  days  is  5  percent  or  6  percent, 
respectively,  for  spills  greater  than  1000  barrels.  Other  land  segments 
around  the  northern  and  eastern  perimeter  of  the  Sound  where  peregrine  habitat 
may  exist,  are  also  of  low  vulnerability.  Therefore,  it  can  be  concluded  that 
these  locations  are  at  relatively  low  risk  of  contact  by  spilled  oil  for 
either  the  assumed  life  of  the  field  (Appendix  J,  Table  15)  or  conditional  on 
assumed  occurrence  of  spills  at  source  locations  as  detailed  in  Appendix  J, 
Table  2.  Therefore,  direct  effects  of  peregrine  falcons  associated  with 
spilled  hydrocarbons  are  unlikely.  As  shown  in  Appendix  J,  Table  7,  large  sea 
bird  foraging  areas  near  these  sites  are  at  moderate  to  high  risk  of  spills, 
suggesting  that  indirect,  food  chain  impacts  may  be  of  somewhat  higher  proba- 
bility  than  direct  effects.  However,  since  it  is  unknown  how  extensively 
peregrines  prey  in  the  offshore  areas  delineated,  it  is  impossible  to  deter¬ 
mine  whether  spills  within  them  would  be  of  significance. 
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of  oilspills  to  fall  migrating  bowheads.  See  Section  IV.B.2.d.  for  a  discus¬ 
sion  of  the  mitigating  effectiveness  of  this  suggested  seasonal  drilling 
restriction  as  it  pertains  to  non-endangered  marine  mammals. 

Cumulative  Effects:  For  the  purpose  of  this  discussion,  cumulative  effects 
refers  to  the  sum  of  direct  and  indirect  oilspill  effects,  disturbance  ef¬ 
fects,  potential  reduction  of  habitat  quantity  or  quality,  or  other  factors 
such  as  subsistence  harvest.  Industrial  effects  are  assumed  to  be  similar 
qualitatively  to  those  discussed  previously.  Factors  which  may  produce  over¬ 
all  cumulative  effects  on  endangered  species,  especially  whales,  include  those 
projects  listed  in  Section  IV. A. 8.,  Canadian  oil  leasing  in  the  eastern 
Beaufort  Sea,  other  proposed  or  future  Federal  offshore  oil  and  gas  lease 
sales,  subsistence  harvest,  and  other  non-petroleum  industry  sources  of  oil- 
spills  or  disturbance.  Certainly  of  concern  is  cumulative  impact  of  oilspills 
or  other  pollution  associated  with  the  above  listed  projects.  It  is  unknown 
how  extensive  direct  effects  associated  with  proposed  Federal,  state,  or 
private  lease  sales  on  endangered  whales  or  birds  may  be.  Probability  of  such 
effects  may  increase  if  all  the  potential  developments  take  place,  especially 
for  species  such  as  gray  and  bowhead  whales,  which  are  known  to  migrate 
through  several  proposed  sale  areas.  For  example,  bowheads  move  through  or 
near  areas  which  are  existing  or  proposed  Federal  lease  sales  such  as  the 
first  joint  Federal/state  Beaufort  sale,  proposed  Federal  sale  71  (Beaufort 
Sea),  proposed  Federal  sale  85  (Chukchi  Sea),  proposed  sale  86  (Hope  Basin). 
The  species  winters  in  the  vicinity  of  proposed  Federal  sale  83  (Navarin 
Basin)  and  summers  in  the  immediate  vicinity  of  Canadian  oil  and  gas  develop¬ 
ment.  Cumulative  indirect  effects  on  gray  whales  may  also  occur  if  future 
development  takes  place  in  important  feeding  areas  immediately  to  the  west  of 
the  proposed  sale  57  area.  Also,  gray  whales  travel  near  or  through  Federal 
lease  sales  such  as  proposed  sale  53  (central  and  northern  California  coast) , 
sale  55  (eastern  Gulf  of  Alaska),  proposed  sale  61  (Kodiak  Shelf),  and  pro¬ 
posed  sale  75  (North  Aleutian  Shelf).  However,  due  to  the  extreme  uncertainty 
regarding  the  extent  of  development  in  these  areas  and  regarding  the  probabil¬ 
ity  of  effects  on  endangered  species,  it  is  impossible  to  predict  the  type  or 
magnitude  of  future  cumulative  pollution- related  effects  on  endangered 
species.  Cumulative  spill  effects  may  be  greatest  at  locations  where  tanker 
traffic  (due  to  several  sales)  may  be  focused,  e.g.,  the  Bering  Strait  or 
Unimak  Pass.  Due  to  its  relatively  reduced  population  status,  harvests  of 
bowhead  whales  may  be  as  important  a  factor  affecting  short-term  population 
dynamics  as  may  be  industrial  impacts. 

Cumulative  acoustical  disturbances  associated  with  proposed  state  and  Federal 
lease  sales  may  affect  endangered  cetaceans.  The  relative  significance  of 
disturbance  due  to  proposed  Federal  sales,  as  it  compares  to  state,  Canadian 
sources,  or  non-petroleum  industry  sources,  are  unknown.  Although  not  feas¬ 
ible  to  perform  with  any  accuracy,  the  prediction  of  long  term  and  population¬ 
wide  behavioral  responses  of  cetaceans  from  cumulative  noise  would  have  to 
take  into  account  all  noise  sources  throughout  a  species'  range.  To  be  in¬ 
cluded  would  be  all  marine  vessel  traffic,  all  recreational  vessel  traffic, 
all  sale  and  non-sale  specific  geophysical  exploration  activity,  all  aircraft, 
all  pumping  stations,  all  snow  machines,  all  natural  sources,  etc.  For  some 
species  such  as  the  gray  whale,  OCS  development  may  constitute  only  a  minor 
portion  of  total  acoustical  stimuli.  For  bowhead  whales  which,  at  least  until 
recently,  have  not  been  exposed  to  major  industrial  activity,  cumulative  OCS 
development  may  be  of  more  significance.  If  several  proposed  sales  were  to 
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yield  large  discoveries  of  oil  and  gas,  intensive  production  activities  and 
resultant  increases  in  human  activity,  increased  localized  or  shipping  corri 
dor  disturbance,  increased  pollution,  etc.,  cumulative  oilspills  or  distur¬ 
bance  could  be  significant  for  potentially  sensitive  or  severely  depleted 
coastal  species  such  as  the  humpback  or  bowhead  whales.  Cumulative  industrial 
disturbance,  especially  during  migratory  seasons,  may  be  greatest  at  locations 
where  tanker  traffic  due  to  several  sales  may  be  focused,  e.g.  ,  the  Ben  g 
Strait.  As  suggested  previously,  long  term,  ecosystem-wide  cumulative  effects 
of  chronic  pollution  may  be  of  concern  since  change  in  total  ecosystem  pro¬ 
ductivity  is  at  least  a  remote  possibility.  However,  it  is  unknown  how  such 
an  impact  may  ultimately  affect  endangered  whales. 

Cumulative  impacts  of  disturbance  may  affect  peregrine  falcons  frequenting  the 
proposed  sale  area.  Disturbance  during  exploration,  development,  and  produc¬ 
tion  phases  of  the  proposed  State  of  Alaska  oil  and  gas  lease  sale  may  occur 
since  geophysical  exploration,  aircraft  disturbance,  or  other  human  activities 
associated  with  that  sale  could  occur  very  close  to  potential  peregrine  nes  - 
ing  habitat.  However,  such  impacts  can  be  minimized  by  appropriate  restric¬ 
tion  of  certain  activities  near  nesting  sites.  The  future  extent  of  cumu  a- 
tive,  indirect  oilspill  effects  on  peregrine  falcons  is  unknown. 

Unavoidable  Adverse  Effects:  The  magnitude  of  unavoidable  impacts  on  endan- 

gered  whales  is  unknown.  "  In  the  event  of  development,  high  probability  of 
spill  occurrence  in  certain  areas  indicates  that  gray  whale  feeding  habitat 
may  be  affected  in  the  form  of  at  least  a  localized  change  in  benthic  communi¬ 
ties  structure  or  productivity.  Noise  and  other  forms  of  disturbance  as¬ 
sociated  with  the  proposed  sale  (e.g.,  disturbance  due  to  ice-breaking  tanker 
traffic  or  sale-related  geophysical  activities)  may  cause  temporary  behavioral 
responses  or  long  term  change  in  species  distribution  and  productivity.  Sue 
disturbance-related  impacts  would  be  most  likely  to  occur  to  bowhead  whales 
during  periods  when  migrating  (November-December ,  Apnl-May)  near  the  propose 
sale  area,  or  possibly  during  the  wintering  period  if  in  the  vicinity  of 
ice-breaking  tanker  routes.  However,  present  knowledge  of  petroleum-related 
activity  and  its  relationship  to  cetaceans  is  insufficient  to  predict  the 
magnitude  of  many  unavoidable  adverse  impacts  on  endangered  whales  that  may  be 
associated  with  the  proposed  sale.  Unavoidable  adverse  impacts  on  peregrine 
falcons  as  a  result  of  this  proposed  sale  are  likely  to  be  minimal,  if  ex¬ 
istent  at  all. 


3 .  Impacts  on  Economic  Considerations: 


a.  Impacts  on  State  and  Regional  Economies:  The  general 
economic  impact  of  Bering-Norton  OCS  petroleum  development  on  areas  of  Alaska 
other  than  the  Nome  census  division  is  expected  to  be  mild  and  is,  therefore, 
not  discussed  in  this  text.  However,  economic  and  population  projections  for 
the  state,  with  and  without  the  Bering-Norton  oil  development,  are  presented 
for  the  years  1980  to  2000  in  "Bering-Norton  Base  Case  and  Impact  Results  from 
the  MAP  and  SCIMP  Models,"  November  3,  1980,  prepared  for  Alaska  OCS  Office  y 
the  Institute  of  Social  and  Economic  Research,  University  of  Alaska.  That 
document  provides  similar  projections  for  the  Anchorage  region,  which  serves 
as  the  trade  center  for  most  of  Alaska. 


Although  general  economic  impacts  outside  the  Nome  census  division  resulting 
from  Bering-Norton  OCS  development  are  expected  to  be  minor,  possible  oil- 
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spills  in  Norton  Sound  could  have  significant  adverse  effects  on  the  salmon 
fisheries  of  the  lower  and  upper  Yukon.  A  description  of  the  importance  of 
these  fisheries  is  provided  in  Section  III.D.l.,  and  the  probability  and 
degree  of  impact  of  possible  oilspills  on  these  resources  are  discussed  in 
Sections  IV. A. 4.  and  IV.B.2.b. 

b .  Impacts  on  Local  Economy  (Defined  as  the  Economy  of  the 
Nome  Census  Division,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate 

Area) :  Employment  impacts  within  the  Nome  census  division  resulting  from  the 

proposed  lease  offering  are  presented  in  Table  IV.B.3.b.-l.  Although  the  Nome 
census  division  includes  16  small  communities  scattered  over  the  Seward  Penin¬ 
sula,  St.  Lawrence  Island,  and  Little  Diomede  Island,  all  of  the  increase  in 
employment  is  expected  to  occur  in  the  city  of  Nome  or  in  areas  near  Nome, 
except  those  jobs  located  offshore. 

Figures  in  column  1  of  Table  IV.B.3.b.-l  are  for  commuters,  i.e.,  OCS  petro¬ 
leum  workers  recruited  from  outside  the  Nome  census  division  who  would  fly  to 
residences  far  removed  from  the  Nome  area  during  periods  of  rest  and  recrea¬ 
tion.  Residences  of  commuters  could  be  outside  Alaska,  could  be  in  Anchorage, 
or  elsewhere  in  Alaska.  Figures  in  Table  IV.B.3.b.-l  reflect  the  assumption 
that  nearly  all  commuters  would  be  housed  in  company  dormitories  either  off¬ 
shore  or  at  an  enclave  outside  the  present  city  limits  of  Nome  during  their 
periods  of  duty  in  the  Nome  area. 

The  use  of  large  numbers  of  commuters,  and  their  housing  in  dormitories  either 
offshore  or  at  an  enclave  outside  the  present  city  limits  of  Nome,  is  an 
important  assumption  of  the  economic  analysis  presented  in  this  document.  If 
all  petroleum  development  workers  were  to  reside  permanently  in  the  Nome  area, 
and  were  housed  within  the  community,  economic  impacts  would  be  far  greater 
than  those  described  in  this  analysis. 

Because  the  commuters  would  have  a  minimal  economic  relationship  to  the  Nome 
area,  they  are  excluded  from  Table  IV.B.3.b.-2,  projections  of  the  population 
of  the  Nome  census  division.  It  is  also  desirable,  for  many  purposes,  to 
exclude  the  commuters  from  employment  projections  of  the  Nome  area.  Commuters 
have  been  excluded  from  the  employment  totals  presented  in  column  8  of  Ta¬ 
ble  IV.B.3.b.-l  and  from  all  employment  figures  in  subsequent  tables  in  this 
section. 

Column  8  of  Table  IV.B.3.b.-l  shows  that  the  employment  impacts  from  OCS 
activity  would  begin  in  1983  with  an  increase  of  255  jobs  (exclusive  of  com¬ 
muters).  During  the  next  5  years,  OCS  employment  impact  would  increase 
rapidly,  peaking  at  1481  jobs  (annual  average  basis)  in  1988,  then  dropping 
rapidly  to  an  estimated  400  jobs  in  1992.  During  the  1993  to  2000  period,  OCS 
employment  impact  would  remain  nearly  constant  at  about  350  jobs.  These 
figures  include  not  only  direct  employment  in  OCS  related  activities,  but  also 
the  indirect  employment  impacts  of  OCS  development,  including  jobs  in  trans¬ 
portation,  retail  trade,  and  personal  services,  and  increased  numbers  of  local 
government  employees.  However,  all  of  these  figures  are  exclusive  of  the 
commuters,  who  would  reach  a  peak  of  about  2900  in  1988,  and  would  remain  at  a 
level  of  about  800  during  the  years  1992-2000. 

Columns  6  and  7  of  Table  IV.B.3.b.-l  divide  the  employment  impact  of  OCS 
(exclusive  of  commuters)  between  jobs  filled  by  persons  who  would  have  been  in 


188 


Table  IV.B.3.b.-l 


Wage  and  Salary  Employment  Effects  of  OCS  Development  -  Mean  Case 
Nome  Census  Division 


Note:  Within  the  Nome  census  division,  none  of  the 
new  jobs  resulting  from  OCS  development  would  occur  in 
the  outlying  communities.  All  new  jobs  would  either  be 
offshore  or  in  the  city  of  Nome,  or  in  areas  not  far 
from  Nome  and  connected  by  road  to  Nome. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


Total  Number  of  Jobs  Resulting  From  OCS  Activities 


Total  New  Jobs  (OCS  and  Non-OCS) 
Excluding  Jobs  Filled  by  Communters 

Filled  By  Persons 


Year 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 


Direct  Employment  in  OCS  Activities 

Commuters1'  Current  Total 

(Non-Residents)  Residents  OCS  Jobs 


0 

0 

664 

1,408 

2,729 

2,385 

2,588 

2,912 

1,527 

1,077 

868 

801 

814 

832 

801 

799 

801 

814 

832 

801 


0 

0 

95 

59 

105 

88 

237 

346 

221 

113 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 


0 

0 

759 

1,467 

2,834 

2,473 

2,825 

3,258 

1,748 

1,190 

949 

882 

895 

913 

882 

880 

882 

895 

913 

882 


All  Other  New 

Jobs  Caused  By 
OCS  Activities2' 

0 

0 

160 

271 

534 

705 

890 

1,135 

994 

639 

422 

319 

279 

268 

263 

256 

253 

253 

256 

255 


Total  Number 
Of  New  Jobs 

0 

0 

919 

1,738 

3,368 

3,178 

3,715 

4,393 

2,742 

1,829 

1,371 

1,201 

1,174 

1,181 

1,145 

1.136 
1,135 
1,148 
1,169 

1.137 


Who  Would  Have  Been 
In  The  Nome  Area  In 
The  Absence  of  OCS 

0 

0 

255 

309 
352 

333 
327 
371 
376 
317 
304 

310 
315 
320 
324 
329 

329 

330 

334 
334 


Filled  By 

°CS  3/ 
In-Migrants  ' 

0 

0 

0 

21 

287 

460 

800 

1,110 

839 

435 

199 

90 

45 

29 

20 

8 

5 

4 

3 

2 


Total 

0 

0 

255 

330 

639 

793 

1,127 

1,481 

1,215 

752 

503 

400 

360 

349 

344 

337 

334 

334 

337 

336 


1  /  Figures  in  column  1  labeled  “Commuters”  represent  workers  recruited  from  outside  the  Nome  census  division  who  would  fly  to  residences  far  removed  from 

2S35S.1 of 'commute*  XL  on  duty  on  any  given  d,y.  Tho*  —era  who  -  absent 
from  the  Nome  area  during  their  periods  of  rest  and  recreation  are  not  reflected  in  the  figures  in  column  1. 

2 /  Jobs  in  the  ALL  OTHER  category  include  jobs  in  transportation,  communications,  °r  OCS  worked,  together 

OCS  activities.  Also  included  are  jobs  in  retail  trade  or  other  industries  which  are  crea  y  P  workers  will  themselves  spend  money 

SUCH  as  actional  seHool  teaeHe,,  polieerrrerr, 

firemen,  etc.,  made  necessary  by  OCS  development. 

3/  OCS  IN-MIGRANTS  include  .11  pereons  acted  to  the  Nome  .re.  due  to  Improved 

™  asSnguNhed  from  the  commute,,  who  te.lde  out  ol  the  Nome  ate,  during  period,  of  test  and  tecreahon. 

Source:  SCIMP  Model  election,  presented  in  Bering-Norton  Bare  Care  and  Impact  Result,  from  the  MAP  and  SCIMP  Model,  (No,.  3. 1980). 


Table  IV.B.3.b.-2 


Nome  Census  Division^ / 

Resident  Population  and  Resident  Employment^/ 
With  and  Without  OCS  Development 
Mean  Case 


Impacts  of  OCS  Development  Population  and  Employment  Projections 


Without  OCS  Development 

(Mean  Case) 

With  OCS  Development 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Wage  &  Salary 

Ratio: 

Wage  &  Salary 

Ratio: 

Employment 

Employment/ 

Wage  &  Salary 

* 

Employment 

Employment/ 

Year 

Population 

(Inch  Military) 

Population 

Population 

Employment 

Population 

(Incl.  Military) 

Population 

1981 

7,035 

2,271 

0.32 

0 

0 

7,035 

2,271 

0.32 

1982 

7,208 

2,338 

0.32 

0 

0 

7,208 

2,338 

0.32 

1983 

7,329 

2,380 

0.32 

228 

255 

7,557 

2,635 

0.35 

1984 

7,423 

2,410 

0.32 

443 

330 

7,866 

2,740 

0.35 

1985 

7,502 

2,434 

0.32 

1,105 

639 

8,607 

3,073 

0.36 

1986 

7,574 

2,455 

0.32 

1,617 

793 

9,191 

3,248 

0.35 

1987 

7,643 

2,474 

0.32 

2,387 

1,127 

10,030 

3,601 

0.36 

1988 

7,712 

2,493 

0.32 

3,169 

1,481 

10,881 

3,974 

0.37 

1989 

7,783 

2,511 

0.32 

2,755 

1,215 

10,538 

3,726 

0.35 

1990 

7,856 

2,530 

0.32 

1,676 

752 

9,532 

3,282 

0.34 

1991 

7,933 

2,550 

0.32 

998 

503 

8,931 

3,053 

0.34 

1992 

8,014 

2,570 

0.32 

693 

400 

8,707 

2,970 

0.34 

1993 

8,099 

2,591 

0.32 

571 

360 

8,670 

2,951 

0.34 

1994 

8,189 

2,613 

0.32 

533 

349 

8,722 

2,962 

0.34 

1995 

8,283 

2,637 

0.32 

510 

344 

8,793 

2,981 

0.34 

1996 

8,383 

2,661 

0.32 

484 

337 

8,867 

2,998 

0.34 

1997 

8,487 

2,687 

0.32 

432 

334 

8,919 

3,021 

0.34 

1998 

8,596 

2,713 

0.32 

429 

334 

9,025 

3,047 

0.34 

1999 

8,710 

2,741 

0.31 

431 

337 

9,141 

3,078 

0.34 

2000 

8,829 

2,770 

0.31 

428 

336 

9,257 

3,106 

0.34 

Includes  16  smaller  communities  in  addition  to  the  city  of  Nome.  The  small  communities  are  scattered  over  the  Seward  Peninsula,  Little 
Diomede  and  St.  Lawrence  Islands. 

2i 

Non-resident  OCS  workers  who  reside  outside  the  Nome  area  during  periods  of  rest  and  recreation  (commuters)  are  excluded  from  the  population  and 
employment  figures  presented  above.  See  Table  IV.B.3.b.-l,  , Footnote  1,  for  an  explanation  of  these  excluded  OCS  workers.  However,  it  should  be  noted  that 
a  small  number  of  non-OCS  workers,  principally  in  gold  mining  and  construction,  also  leave  the  Nome  area  for  a  part  of  each  year,  but  are  included  in  the  em¬ 
ployment  and  population  figures  shown  above. 

Source:  All  population  and  employment  projections  are  those  generated  by  the  SCIMP  model  and  presented  in  Bering-Norton  Base  Case  and  Impact  Results  from  the 
MAP  and  SCIMP  Models  (Nov.  3,  1980),  or  are  derived  from  the  SCIMP  model  projections  by  addition  or  substraction. 


the  Nome  area  in  the  absence  of  OCS  development  versus  jobs  filled  by  OCS 
in-mierants  The  term  "OCS  in-migrants"  includes  all  persons  (except  c 
muter!)  attracted  to  the  Nome  area  due  to  the  increased  job  opportunities 
resulting  from  OCS  development.  This  group  would  include  workers  brought  to 
Norn!  by  the  oil  companies,  provided  that  they  became  permanent  residents  and 

were  not  commuters. 

Because  OCS  in-migrants  would  live  in  Nome  on  a  permanent  basis  and  would 
probably ^ive  in  ordinary  housing  in  or  near  the  city  of  Nome  (rather  than  in 
Company  dormitories  like  the  commuters),  this  group  would  have  a  substantial 
impact7  on  the  local  economy  due  to  their  personal  consumption  expenditures. 
The  OCS  in-migrant  job-holders  and  their  dependents  would  also  have  a  substan 
u!l  Tmpact  on  the'  population  of  the  city  of  Nome  and  the  immediate  area, 
thereby  generating  increased  demand  for  local  government  services  OCS  in 
migration  would  also  include  some  unsuccessful  job  seekers,  who  would  also  add 
to  the  local  population  and  demand  for  government  services. 

Column  7  of  Table  IV.B.3.b.-l  shows  that  jobs  held  by  OCS 

follow  a  very  rapidly  rising  pattern  from  21  jobs  in 1984  to.  1U0. 

1988,  and  would  thereafter  decline  sharply  to  less  than  100  jobs 

By  contrast,  figures  in  column  6  show  that  the  number  of  OCS  impact  jobs  held 
by  persons  who  would  have  been  in  the  Nome  area  in  the  absence  of  OCS  develop 
ment  begins  in  1983  at  255  jobs,  and  remains  at  a  level  of  300  to  400  jobs 
during  the  period  from  1984  through  the  year  2000. 

The  distinct  difference  in  the  employment  patterns  in  columns  6  and  7  of 
Table  IV  B  3  b  -1  is  largely  accounted  for  by  two  factors.  ne  l 
labor  force  of' the  Nome  area  is  not  large  enough  to  accommodate  the  very  rapid 
and  large  increase  in  employment  which  would  result  from  the  expected  devel  p 
ment  The  second  factor  is  the  limitations  of  the  Nome  area  labor  force 
terms  of  basic  education,  skills,  and  prior  experience  in  wage  and  salary 
employment  Because  the  figures  in  column  6  represent  increased  employment 
among^the  permanent  population  of  the  area,  they  reflect  increased  job  holding 
by  that  portion  of  the  Nome  area  population  which  would  be  either  unemployed 
or  not  in  the  work  force  in  the  absence  of  OCS  development. 

It  is  important  to  note  that  figures  in  column  6  include  any  permanent  resi¬ 
dents  of  the  Nome  census  division  who  accept  jobs  requiring  them  to  live  in  a 
company  dormitory  and  work  a  schedule  identical  to  that  of  the  commuter^ 
When  the  commuters  fly  out  of  the  Nome  area  during  a  res  p  ,  ,  , 

residents  would  simply  go  to  their  homes.  Of  course,  employment  of  local 
residents  in  jobs  of  this  type  would  have  a  far  greater  impact  on  the  local 
economy  than  employment  of  similar  numbers  of  commuters. 

Figures  in  column  6  of  Table  IV.B.3.b.-l,  viewed  together  with  the  total  job 
figures  could  be  interpreted  as  indicating  an  upper  limit  of  less  than  400  on 
tte  number  of  employable  local  residents  (i.e. ,  persons  ready  willing,  and 
Al,  To  work)  who"  would  be  jobless  in  the  absence  of  0C  I  development  How- 
ever,  an  important  turnover  factor  is  involved  m  these  figures.  Many  r 
dents  of  the  16  outlying  communities  of  the  Nome  census  division  wou 
unwilling  to  leave  their  homes  permanently,  but  might  be  extremely  interested 
in  working  one  or  more  extended  periods  in  OCS  related  jobs  and  then  returning 
to  their  home  communities.  Therefore,  the  apparent  limit  of  about  400  persons 
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on  the  number  of  additional  employable  persons  among  the  permanent  area  resi¬ 
dents  should  be  interpreted  as  the  number  available  at  a  point  in  time.  This 
number  would  reflect  a  substantial  turnover  among  a  considerably  larger  number 
of  individuals. 

All  of  the  figures  discussed  above  and  the  interpretations  indicated  must  be 
viewed  in  the  perspective  of  informed  estimates  of  individuals  with  special 
knowledge  about  major  aspects  of  the  expected  petroleum  activity  and  the 
economy  of  the  Nome  area.  These  informed  estimates,  together  with  appropriate 
assumptions,  have  been  organized  into  a  set  of  future-year  projections  with 
the  aid  of  a  computerized  model  of  the  Nome  area  economy  and  population.  This 
process  of  putting  together  the  information  has  resulted  in  an  overall  view  of 
the  probable  economic  and  population  impacts  which  is  logical  and  consistent, 
and  based  on  realistic  assumptions.  The  organization  of  this  material  has 
been  intended  to  be  helpful  to  the  readers.  However,  the  use  of  a  computer 
model  to  help  organize  the  various  projections  and  assumptions  adds  no  magic 
to  the  process,  which  remains  that  of  putting  together  the  best  information 
that  is  available  in  the  form  of  knowledgeable  estimates  and  reasonable  as¬ 
sumptions  . 

Annual  figures  for  Nome  census  division  employment  and  population  in  the  years 
1981  to  2000  are  provided  in  Table  IV.B.3.b.-2  together  with  annual  ratios  of 
employment  to  population.  In  the  absence  of  OCS  development,  the  employment/ 
population  ratio  would  remain  virtually  constant  at  about  0.32  throughout  the 
20-year  period.  Comparable  historical  figures  were  presented  in  Table 
III.D.2.f.-2  showing  annual  employment/population  ratios  ranging  from  a  low  of 
0.20  in  1963  to  a  high  of  0.33  in  1978  and  1979. 

As  a  further  basis  for  comparison,  in  1978,  total  wage  and  salary  employment 
in  the  United  States  averaged  93,088,000  jobs  and  the  U.S.  population  was 
estimated  at  218,050,800,  for  an  employment/population  ratio  of  0.43. 

Assuming  OCS  development  at  expected  levels,  the  employment/population  ratio 
for  the  Nome  census  division  would  rise  from  0.32  in  1981  to  0.37  in  1988, 
declining  thereafter  to  0.34  in  1990  and  remaining  at  0.34  through  the  year 
2000  (see  Table  IV.B.3.b.-2,  column  8). 

Within  the  city  of  Nome  and  immediate  area,  annual  employment/population 
ratios  are  higher  than  for  the  entire  Nome  census  division  due  to  the  rela¬ 
tively  small  number  of  jobs  in  the  outlying  communities.  Employment  and 
population  figures  for  the  city  of  Nome  and  immediate  area  are  provided  in 
Tables  IV.B.3.b.-3  and  IV.B.3.b.-4,  but  none  of  these  figures  were  prepared  on 
exactly  the  same  basis  with  respect  to  definitions  and  assumptions  as  the  Nome 
census  division  figures  in  Tables  IV.B.3.b.-2. 

Nonetheless,  to  provide  some  measure  of  comparison,  annual  projections  of 
employment/population  ratios  are  presented  in  Table  IV.B.3.b.-4  for  the  city 
of  Nome  and  the  immediate  area.  A  comparison  of  the  ratios  in  columns  3  and  8 
shows  that  in  most  years  OCS  development  would  increase  the  employment/popula- 
tion  ratio  for  the  city  of  Nome  and  immediate  area.  However,  in  the  years 
1987  to  1990  OCS  development  would  slightly  decrease  the  employment/population 
ratio.  This  would  occur  because  the  projected  employment  gain  would  be  more 
than  offset  by  the  projected  increase  in  population  caused  by  OCS  activities. 
(Please  note  that  the  ratios  in  columns  3  and  8  exclude  commuters.) 
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Table  IV.B.3.b.-3 


CITY  OF  NOME  &  IMMEDIATE  AREA 
POPULATION  AND  EMPLOYMENT 
NON-OCS  BASE  CASE 


Year 


(1) 


Population 


(2) 

Full-time  Equivalent 
Wage  &  Salary 
Employment 
(Civilian  Only) 


(3)  (4) 

Modified 
Wage  &  Salary 
Ratio:  Employment 

Col  (2)/Col  (1)  (Incl  Military) 


1979 

3,064 

1980 

3,125 

1981 

3,188 

1982 

3,252 

1983 

3,317 

1984 

3,383 

1985 

3,451 

1986 

3,520 

1987 

3,590 

1988 

3,662 

1989 

3,735 

1990 

3,810 

1991 

3,829 

1992 

3,848 

1993 

3,867 

1994 

3,886 

1995 

3,905 

1996 

3,925 

1997 

3,945 

1998 

3,965 

1999 

3,985 

2000 

4,005 

1,071 

1,094 

1,116 

1,171 

1,194 

1,218 

1,277 

1,302 

1,328 

1,392 

1,419 

1,448 

1,493 

1,501 

1,508 

1,477 

1,484 

1,492 

1,499 

1,507 

1,514 

1,522 


0.35 

1,423 

0.35 

1,454 

0.35 

1,483 

0.36 

1,556 

0.36 

1,586 

0.36 

1,618 

0.37 

1,697 

0.37 

1,730 

0.37 

1,764 

0.38 

1,850 

0.38 

1,885 

0.38 

1,924 

0.39 

1,984 

0.39 

1,994 

0.39 

2,004 

0.38 

1,962 

0.38 

1,972 

0.38 

1,982 

0.38 

1,992 

0.38 

2,002 

0.38 

2,012 

0.38 

2,022 

(5) 


Ratio: 

Col  (4) /Col  (1) 

0.46 

0.47 

0.47 

0.48 

0.48 

0.48 

0.49 

0.49 

0.49 

0.51 

0.50 

0.50 

0.52 

0.52 

0.52 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 


in  column  2  are  for  the  month  of  November. 

Preparation  of  employment  figures  in  column  4  was  as  follows: 

(anntl  averagT'n^ the city  of  Nome  and  immediate  area,  a  factor  of  0.64  was  applied  to  the  census  d,v,s,on  total.  The  0.64 
factor  was  taken  from  OCS  Technical  Report  No.  53  (p.  45). 

(2)  An  estimate  of  ten  military  personnel  was  added  to  the  1979  estimate  of  civilian  annual  average  wage  and  salary  employment, 
as  determined  in  Step  (1)  above. 


(3) 


For  years  subsequent  to  1979,  employment  figures  in  column  4  are  changed  by  the  same  proportions  as  figures  in  column  2. 


Table  IV.B.3.b-4 

City  of  Nome  and  Immediate  Area*/ 
Resident  Population  and  Resident  Employment^ 
With  and  Without  OCS  Development 
Mean  Case 


Without  OCS  Development 

Impacts  of  OCS  Development 
(Mean  Case) 

Population  and  Employment  Projections 

With  OCS  Development 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Wage  &  Salary 

Ratio: 

Wage  &  Salary 

Ratio: 

Year 

Population 

Employment 

Employment/ 

Wage  &  Salary 

Employment 

Employment/ 

(Inch  Military) 

Population 

Population  Employment 

Population 

(Incl.  Military) 

Population 

1981 

3,188 

1,483 

0.47 

0 

0 

3,188 

1,483 

0.47 

1982 

3,252 

1,556 

0.48 

0 

0 

3,252 

1,556 

0.48 

1983 

3,317 

1,586 

0.48 

228 

255 

3,545 

1,841 

0.52 

1984 

3,383 

1,618 

0.48 

443 

330 

3,826 

1,948 

0.51 

1985 

3,451 

1,697 

0.49 

1,105 

639 

4,556 

2,336 

0.51 

1986 

3,520 

1,730 

0.49 

1,617 

793 

5,137 

2,523 

0.49 

1987 

3,590 

1,764 

0.49 

2,387 

1,127 

5,977 

2,891 

0.48 

1988 

3,662 

1,850 

0.51 

3,169 

1,481 

6,831 

3,331 

0.49 

1989 

3,735 

1,885 

0.50 

2,755 

1,215 

6,490 

3,100 

0.48 

1990 

3,810 

1,924 

0.50 

1,676 

752 

5,486 

2,676 

0.49 

1991 

3,829 

1,984 

0.52 

998 

503 

4,827 

2,487 

0.52 

1992 

3,848 

1,994 

0.52 

693 

400 

4,541 

2,394 

0.53 

1993 

3,867 

2,004 

0.52 

571 

360 

4,438 

2,364 

0.53 

1994 

3,886 

1,962 

0.50 

533 

349 

4,419 

2,311 

0.52 

1995 

3,905 

1,972 

0.50 

510 

344 

‘4,415 

2,316 

0.52 

1996 

3,925 

1,982 

0.50 

484 

337 

4,409 

2,319 

0.53 

1997 

3,945 

1,992 

0.50 

432 

334 

4,377 

2,326 

0.53 

1998 

3,965 

2,002 

0.50 

429 

334 

4,394 

2,336 

0.53 

1999 

3,985 

2,012 

0.50 

431 

337 

4,416 

2,349 

0.53 

2000 

4,005 

2,002 

0.50 

428 

336 

4,433 

2,338 

0.53 

^  The  figures  in  this  table  represent  population  and  employment  within  the  1980  boundaries  of  the  city  of  Nome  and  within  these  four  nearby  areas:  (1)  Nome-Beltz 
(2)  FAA,  (3)  Icy  View,  and  (4)  Alaska  Gold. 

2/ 

Non-resident  OCS  workers  who  reside  outside  the  Nome  area  during  rest  periods  (commuters)  are  excluded  from  the  population  and  employment  figured  presented 
above. 

Source:  Population  figures  in  column  1,  showing  the  population  expected  in  the  absence  of  OCS  activity,  are  those  presented  in  OCS  Technical  Report  No.  53 

(p.  179).  Employment  figures  in  column  2,  indicating  expected  numbers  of  jobs  in  the  absence  of  OCS  activity,  are  modifications  of  the  employment  pro¬ 
jections  in  OCS  Technical  Report  No.  53  (p.  179).  (See  the  source  notes  on  Table  IV.B.3.b.-3  for  a  detailed  explanation  of  the  nature  of  the  modifications.)  The 
modifications  were  necessary  to  provide  employment  figures  for  the  city  of  Nome  which  are  comparable  to  figures  presented  elsewhere  for  the  Nome  census 
division.  In  addition,  the  modifications  reflected  in  column  2  were  necessary  to  provide  comparability  to  the  OCS  impact  employment  figures  in  column  5 
above.  OCS  impact  figures  for  population  and  employment,  in  columns  4  and  5,  are  those  generated  by  the  SCIMP  Model  and  reported  in  Bering-Norton 
Base  Case  and  Impact  Results  from  the  MAP  and  SCIMP  Models,  Nov.  3,  1980  (p.  486). 


The  total  population  increase  caused  by  OCS  development  would '  inc^"d® 

If,,!  ore;  in-mierant  iob  seekers,  but  also  the  dependents  of  successful 

j^b  seekers In  addition,'  the  total  population  impact  would  include  a  number 
jod  seeneis  Thorpfnrp  it  is  not  unreasonable  that  m  some 

°LrUtCheeSnet  eJffecteeof  OCS  development  might  be  to  lower  the  employment/ 
years  the  net  e  Nome  and  the  immediate  area.  However,  this 

CPUtrue10onnly  f  commuters  are  excluded  from  consideration.  ^employment/ 

population  ratios  would  rise  dramatically  if  commuters  were  included  in  the 

figures  for  employment  and  population. 

The  comparison  of  employment/population  ratl°®  Tieures  'that  include  OCS 

IV.B.3.b.-4  is  based  on  employment  and  P»P“latl0“  ^ 8"esidents  of  the  Nome 

in-migrants  (i-e.,  newcomers  ^  as  we about  the  economic  impact  of  OCS 

:^lopmTenet  on  persors  who8would  have  been  in  the  Nome  area  in  the  absence  of 
OCS  development. 

Table  IV  B  3  b.-5  does  provide  employment/population  ratios  baser!  on  £l8u“® 
for  employment  and  population  which  exclude  OCS  ---grant  wor  ers^ 

associated  in-migrant  populati  .  8  area  Although  it  must  be 

division  and  for  the  city  of  Nome  and  immediate  an  .  th  8  city  0f 

pointed  out  again  that  the  employment  and  population  figures  f  for  the 

8- ...  •’ZX.TJX'I.  XXiXXX  -■'•‘•p- 

rr  xxxxxx s-.  .. *. —  >««  «<■ 

residents . 

As  discussed  earlier,  the  employment/population  ratio  the  "year^ 

1981-2000  'T^the"  absence 'of  “oCS^e'velrJimient3  With  OCS  development  ^employment 
among  persons  who  would  have  been  m  the  Nome  area  in  e  a  and 

activity. 


,  .  TV_  Tiai-tprn  of  expected  OCS  development  would  be  a  boom-bust 

cycle11 ’i^ged  by  the  total  employee!  impact,  including  jobs  held  by  commuters 
(worker s'1  who  leave  the  Nome  area  during  periods  of  rest  and  recreation)  At 
the 'peak  of  activity  in  1988,  there  could  be  6886  jobs  ^asis) 

within  the  Nome  census  division,  as  compared  to  only  P  J 

absence  of  OCS  activities.  OCS  impact  employment,  induing  commuters, 
expected  to  decrease  by  more  than  2500  jobs  from  1988  to  1990. 

It  is  assumed  that  the  boom-bust  pattern  would  be  greatly  moderated  by  the 
reduced  economic  impact  of  commuters  who  would  be  housed 1  rn  °rmi  °r— s 
shore  or  at  an  enclave  some  miles  distant  from  the  present  limits  of  the  city 

in  1988,  bringing  the  job  total  to  3974,  for  an  increase  o  p 

the  employment  total  in  the  absence  of  OCS  activity. 
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Table  IV.B.3.b-5 

OCS  Impact  on  Job  Opportunities  for  Persons  Who  Would 
Have  Been  in  the  Nome  Area  in  the  Absence  of  OCS  Development 
(Projected  Ratios  of  Wage  &  Salary  Employment  to  Population, 
Excluding  OCS  In-Migration  Population  and  Job  Holders) 


Nome  Census  Division^ 

(2) 

(3) 

City  of  Nome  &  Immediate  Area^ 

(4) 

Without  OCS 

With  OCS 

Without  OCS 

With  OCS 

Year 

Development 

Development 

Year 

Development 

Development 

1981 

0.32 

0.32 

1981 

0.47 

0  47 

1982 

0.32 

0.32 

1982 

0.48 

0.48 

1983 

0.32 

0.36 

1983 

0.48 

0.56 

1984 

0.32 

0.37 

1984 

0.48 

0.57 

1985 

0.32 

0.37 

1985 

0.49 

0.59 

1986 

0.32 

0.37 

1986 

0.49 

0  59 

1987 

0.32 

0.37 

1987 

0.49 

0.58 

1988 

0.32 

0.37 

1988 

0.51 

0.61 

1989 

0.32 

0.37 

1989 

0.50 

0  61 

1990 

0.32 

0.36 

1990 

0.50 

0  59 

1991 

0.32 

0.36 

1991 

0.52 

0  60 

1992 

0.32 

0.36 

1992 

0.52 

0.60 

1993 

0.32 

0.36 

1993 

0.52 

0.60 

1994 

0.32 

0.36 

1994 

0.50 

0.59 

1995 

0.32 

0.36 

1995 

0.50 

0.59 

1996 

0.32 

0.36 

1996 

0.50 

0.59 

1997 

0.32 

0.36 

1997 

0.50 

0  59 

1998 

0.32 

0.35 

1998 

0.50 

0.59 

1999 

0.31 

0.35 

1999 

0.50 

0.59 

2000 

0.31 

0.35 

2000 

0.50 

0.59 

The  Nome  census  division  includes  16  smaller  communities  in  addition  to  the  city  of  Nome. 

^  City  °f  Nome  reflect  Population  and  employment  within  the  1980  boundaries  of  the  city  of  Nome  and  within  these  four  nearby  areas:  (1)  Nome-Beltz 

(2)  FA  A,  (3)  Icy  View,  and  (4)  Alaska  Gold 


Sources:  Ratios  in  columns  1  and  2  are  based  on  figures  published  in  Bering-Norton  Base  Case  and  Impact  Results  from  the  MAP  and  SCIMP  Model, 

Nov.  3, 1980  (pp.  456,  487).  Figures  in  column  3  above  are  the  same  as  those  in  column  5  of  Table  IV.B.3.b.-3.  (A  detailed  explanation  of  sources  and  procedures 

used  in  computing  these  ratios  is  provided  in  the  source  notes  to  TableIV.B.3.b.-3.)  Ratios  in  column  4  above  are  modifications  of  those  in  column  3  based  on  OCS 

impact  employment  figures  in  Bering-Norton  Base  Case  and  Impact  Results  from  the  MAP  and  SCIMP  Models,  Nov.  3, 1980  (p.  487). 


As  indicated  earlier,  a  possible  serious  impact  of  this  « J^th e^m- 
ereatlv  increased  rate  of  inflation  during  the  years  1983-1988  when  the  em 
ployment  impact  would  be  building  towards  its  peak.  If  OCS  activities  should 
pre-empt  transportation  facilities  needed  to  bring  consumer  goods  into  the 
area,  a  truly  crisis  situation  could  develop. 

Compared  to  inflation,  other  possible  economic  problems  appear  to  be  rela¬ 
tively  slight.  Based  on  the  assumptions  used  in  preparing  the  employment 
projections  in  Table  IV.B.3.b.-l,  it  does  not  appear  that  new  in-migrants  to 
the^  area  would  take  jobs  away  from  long  term  residents.  To  the  contrary,  it 
would  appear  that  job  opportunities  created  by  OCS  development  would  boost 
employment  among  permanent  Nome  area  residents  by  about  300  jobs  shortly  after 
OCS  a^ivities  would  begin,  and  that  this  increase  in  job-holding  by  permanent 
area  residents  would  be  maintained  for  a  period  of  more  than  15  years, 
sharp  drop  in  the  number  of  jobs  held  by  long  term  residents  is  foreseen  at 

any  time . 

These  optimistic  projections  of  increased  job-holding  by  the  more  permanent 
residents  of  the  Nome  area  are  based  on  a  number  of  assumptions 
may  prove  to  be  in  error.  Matters  of  policy  which  are  impossible  tji 
would  play  a  role.  Included  are  policy  decisions  by  oil  companies  and  thei 
contractors,  and  policy  decisions  made  by  the  state  and  Federal  governments. 

A  strong  Alaska  hire  policy  by  the  state  government  and  strong  equal  employ 
ment  opportunity  and  affirmative  action  policies  by  the  Federal  government 

would  be  positive  factors. 

Effect  of  Mitigating  Measures:  Most  of  the  suggested  "litigating  measures  in 

Section  II.B.l  c.  address  detection  of  the  natural  environment  These  mea 
sures,  which  could  reduce  possible  damage  to  the  commercial  fisheries  re 
sources  and  the  subsistence  hunting  and  fishing  resources  of  the  area, 
evaluated  in  Section  IV.B.2.b.,  and  IV.B.l.c. 

With  respect  to  the  very  likely  problem  of  increased  rates  of  price  i^tion 
in  the  Nome  census  division  resulting  from  OCS  activities,  and  the  related 
problem  of  local  residents  being  denied  access  to  transportation,  housi  g, 
communications,  or  other  essential  services,  none  of  the  suggested  mitiga  i  g 
measures  in  Section  II.B.l.c.  would  significantly  reduce  these  impacts. 

However  with  respect  to  inflation  of  rental  rates  for  residential  housing  and 
access  to  housing,  Alaska  Statutes,  Chapter  06  Emergency  ^sidentiai  Rent 
Regulation  and  Control  provides  a  substantial  degree  of  protection  to 
dents  of  the  Nome  area.  This  statute  establishes  authority  for  the  Gove rno 
of  Alaska  to  issue  a  proclamation  of  housing  emergency  for  any  part  of 
state.  During  a  housing  emergency,  no  landlord  within  the  geograp  ic  "r 
covered  by  the  proclamation  may  raise  housing  rents  or  evict  a  tena: nt  i 
violation  of  regulations  established  by  the  Commissioner  of  the  Alaska  Depart 
ment  of  Commerce  under  provisions  of  AS  34.06. 

Although  the  use  of  large  numbers  of  commuters  (OCS  workers  who  would  live  in 
company  dormitories  offshore  or  in  an  enclave,  and  who  would  fly  out  of  the 
Nome  area  during  rest  periods)  is  not  technically  a  mitigating  measure  for 
this  proposal,  it  is  an  extremely  important  assumption  of  the  economic  analy¬ 
sis  presented  in  this  draft  EIS.  Therefore,  in  interpreting  analysis, 

the  reader  should  treat  this  assumption  as  a  mitigating  factor.  The  g 
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ing  effectiveness  of  the  assumed  use  of  large  numbers  of  commuters  would  be 
very  great  with  respect  to  the  amelioration  of  inflation  and  the  creation  of 
housing  problems  for  local  residents.  However,  even  with  the  use  of  large 
numbers  of  commuters,  these  negative  economic  impacts  are  expected  to  be 
severe.  In  the  absence  of  the  assumed  use  of  large  numbers  of  commuters, 
these  problems  might  be  unmanageable. 

Cumulative  Effects:  It  is  useful  to  note  four  other  economic  developments 
which  may  coincide  with  OCS  petroleum  development. 

(1)  Construction  of  a  much  improved  port  facility  at  Nome  is  currently  ex¬ 
pected  by  the  end  of  1983.  This  development  is  considered  a  virtual  cer¬ 
tainty,  and  is  reflected  in  the  employment  and  population  projections  pre¬ 
sented  earlier  for  both  the  non-OCS  and  the  OCS  development  scenarios. 

(2)  Development  of  a  fluorite-tin-tungsten  deposit  on  the  Seward  Peninsula, 
which  would  result  in  construction  of  a  deepwater  port  in  the  Lost  River  area 
northwest  of  Nome,  is  a  distinct  possibility  before  the  year  2000.  However, 
the  timing  of  this  project  is  extremely  difficult  to  predict,  and  no  employ¬ 
ment  or  population  impacts  of  this  development  are  included  in  the  non-OCS 
projections  presented  above. 

(3)  Onshore  petroleum  development  of  land  controlled  by  the  Calista  Corpora¬ 
tion  could  occur.  Preliminary  (non-drilling)  exploration  is  already  underway 
under  contract  to  AMOCO  Production  Company,  but  there  is  no  certainty  that 
exploratory  drilling  will  take  place,  and  even  less  certainty  that  oil  in 
commercial  quantities  will  be  discovered  and  developed. 

(4)  Petroleum  development  in  State  of  Alaska  submerged  lands  in  the  nearshore 
area  (0-3  miles)  is  a  possibility  as  a  result  of  a  planned  lease  offering 
early  in  1983.  However,  the  exact  areas  to  be  leased  are  still  undetermined, 
and  no  basis  for  estimating  the  possible  economic  impacts  presently  exists. 

The  only  observation  that  can  be  made  at  this  time  about  the  hard  minerals  and 
onshore  or  nearshore  petroleum  developments  listed  above  is  that  they  could, 
either  individually  or  collectively,  have  a  substantial  economic  impact  on  the 
Nome  census  division  which  would  coincide  with  the  impacts  of  planned  OCS 
activities.  These  possible  additional  developments  would  supplement  both  the 
positive  effects,  principally  jobs,  and  the  negative  impacts,  principally 
price  inflation,  expected  from  OCS  activities.  These  developments  might  also 
have  undesirable  impacts  on  subsistence  hunting,  fishing,  whaling,  and  gather¬ 
ing  activities  on  which  Eskimo  residents  of  the  area  rely  for  a  major  part  of 
their  food. 

The  improvement  of  the  Nome  port  facilities  could  damage  the  habitat  of  salmon 
and  king  crab  in  the  immediate  vicinity  of  the  port.  In  addition,  existence 
of  the  improved  port  could  increase  commercial  fishing  activity  and  thereby 
decrease  the  quantity  of  fish  available  for  subsistence. 

Unavoidable  Adverse  Effects:  One  almost  certain  adverse  result  of  OCS  devel¬ 
opment  would  be  an  increased  rate  of  inflation  during  the  years  1983-1988. 
The  cost  of  living  in  the  Nome  area  has  been  recently  estimated  at  233  percent 
of  average  U.S.  living  costs,  and  this  already  serious  problem  could  be  made 
much  worse  by  OCS  development.  The  large  size  of  OCS  employment  and  popula- 
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tion  impacts,  combined  with  the  limited  number  of  trade  and  service  establish¬ 
ments  in  Nome,  offer  conditions  conducive  to  severe  inflation.  If  this  occurs 
in  Nome,  it  would  impose  cruel  hardships  on  those  individuals  who  are  already 
struggling  with  extremely  high  living  costs  and  who  are  not  able  to  benefit 
economically  from  OCS  development.  If  a  high  rate  of  inflation  occurs  m  the 
city  of  Nome,  it  would  be  inflicted  also  on  the  smaller  communities  m  the 
region  for  which  Nome  is  the  trade  center.  Many  Eskimo  residents  of  these 
smaller  communities  would  be  among  those  who  do  not  share  the  increased  money 
income  which  would  result  from  petroleum  development. 


The  greatest  potential  impact  to  current  residents  of  the  city  of  Nome  is  in 
the  area  of  housing  costs.  If  proper  steps  are  not  planned  and  carried  out  to 
prevent  a  severe  housing  shortage,  current  Nome  residents  who  rent  their 
housing  could  be  forced  to  move  to  some  other  community.  The  oil  pipeline 
construction  boom  forced  some  long  term  residents  of  Fairbanks  to  leave  that 
community  due  to  drastic  increases  in  rent;  similar  effects  are  possible  in 
Nome.  The  potential  housing  problem  is  disussed  further  in  Section  IV. B.  .e. 
(Impacts  on  Urban  Infrastructure) . 

In  some  of  the  larger  fisheries  of  Alaska,  OCS  development  could  interfere 
with  commercial  fishing  by  using  ocean  space  previously  utilized  for  fishing, 
by  using  docking  facilities  needed  by  fishing  boats,  and,  m  some  cases,  by 
utilizing  manpower  resources  previously  employed  in  fishing  or  fish  proces¬ 
sing.  However,  in  the  small  Norton  Sound  fisheries,  none  of  these  problems 
appears  to  be  significant.  The  salmon  and  herring  set  gill  net  activities  of 
the  local  fishermen  occur  close  to  shore,  and  are  therefore  removed  from  the 
OCS  activities,  which  would  occur  in  the  offshore  areas.  The  small  Norton 
Sound  fisheries  do  not  require  elaborate  docking  facilities,  and  fishermen  w  o 
stop  fishing  to  accept  oil  impact  jobs  would  probably  be  replaced  by  other 

local  residents. 

C .  Alternative  II  -  No  Sale 

With  this  alternative,  there  would  be  no  Federal  leasing  at  this  time  in 
Norton  Sound.  In  the  absence  of  a  sale,  the  impacts,  cumulative  effects,  an 
unavoidable  adverse  effects  associated  with  the  proposed  lease  sale  will  be 
eliminated.  The  effect  of  mitigating  measures  would  not  be  applicable. 

1 .  Impacts  on  Social  Systems: 

a  Impacts  on  Population:  There  would  be  no  adverse  impacts 
or  unavoidable  adverse  effects  on  Nome  and  the  surrounding  villages  as  a 
result  of  this  alternative.  Refer  to  Section  IV.B.l.a.  for  a  discussion  of 
cumulative  effects  which  may  result  from  other  sources . 

b.  Impacts  on  Sociocultural  Systems:  There  would  be  no 

adverse  impacts  or  unavoidable  adverse  effects  on  Nome  and  the  surrounding 
villages  as  a  result  of  this  alternative.  Refer  to  Section  IV.B.l.b.  for  a 
discussion  of  cumulative  effects  which  may  result  from  other  sources. 


c.  Impacts  on  Subsistence  Patterns:  There  would  be  no  ad¬ 
verse  impacts  or  unavoidable  adverse  effects  on  Nome  and  the  surrounding 
villages  as  a  result  of  this  alternative.  Refer  to  Section  IV.B.l.c.  for  a 
discussion  of  cumulative  effects  which  may  result  from  other  sources. 
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d.  Impacts  on  Village  Livelihood:  There  would  be  no  adverse 
impacts  or  unavoidable  adverse  effects  on  Nome  and  the  surrounding  villages  as 
a  result  of  this  alternative.  Refer  to  Section  IV.B.l.d.  for  a  discussion  of 
cumulative  effects  which  may  result  from  other  sources. 

e .  Impacts  on  Urban  Infrastructure  -  Nome  Base  Case  (Non-QCS) 
There  would  be  no  adverse  impacts  or  unavoidable  adverse  effects  on  Nome  and 
the  surrounding  villages  as  a  result  of  this  alternative.  Refer  to  Section 
IV.B.l.e.  for  a  discussion  of  cumulative  effects  which  may  result  from  other 
sources.  It  should  be  noted  that  change  will  be  occurring  within  the  Nome 
infrastructure  without  OCS  actions.  Information  is  provided  in  Policy 
Analysts,  Limited  (1980),  Technical  Report  No.  53.  Table  IV.B.3.b.-3  outlines 
the  population  and  employment  projected  for  Nome  between  1982-2000.  The  Nome 
projection  expects  the  greatest  gains  in  population  and  employment  to  occur  in 
the  1980 's  and  1990's. 

Nome  is  forecast  to  experience  moderate  growth  during  this  period.  Plans  are 
in  place  or  under  consideration  for  the  upgrading  of  most  of  the  services  and 
utilities.  If  implemented,  they  should  accommodate  the  expected  growth. 

2 .  Impacts  on  Biological  Resources: 

a.  Impacts  on  Yukon  River  Delta  Habitat:  There  would  be  no 
adverse  impacts  or  unavoidable  adverse  effects  on  Nome  and  the  surrounding 
villages  as  a  result  of  this  alternative.  Refer  to  Section  IV.B.2.a.  for  a 
discussion  of  cumulative  effects  which  may  result  from  other  sources. 

b.  Impacts  on  Fish  Resources:  There  would  be  no  adverse 
impacts  or  unavoidable  adverse  effects  on  Nome  and  the  surrounding  villages  as 
a  result  of  this  alternative.  Refer  to  Section  IV.B.2.b.  for  a  discussion  of 
cumulative  effects  which  may  result  from  other  sources. 

c.  Impacts  on  Birds:  There  would  be  no  adverse  impacts  or 
unavoidable  adverse  effects  on  Nome  and  the  surrounding  villages  as  a  result 
of  this  alternative.  Refer  to  Section  IV.B.2.C.  for  a  discussion  of  cumula¬ 
tive  effects  which  may  result  from  other  sources. 

d.  Impacts  on  Marine  Mammals:  There  would  be  no  adverse 
impacts  or  unavoidable  adverse  effects  on  marine  mammals  as  a  result  of  this 
alternative.  Refer  to  Section  IV.B.2.d.  for  a  discussion  of  cumulative  ef¬ 
fects  which  may  result  from  other  sources. 

e.  Impacts  on  Endangered  Species:  There  would  be  no  adverse 
impacts  or  unavoidable  adverse  effects  on  endangered  species  as  a  result  of 
this  alternative.  Refer  to  Section  IV.B.2.e.  for  a  discussion  of  cumulative 
effects  which  may  result  from  other  sources. 

3 .  Impacts  on  Economic  Considerations: 

a.  Impacts  on  State  and  Regional  Economies:  Because  the 
proposed  sale  would  have  only  mild  economic  effects  in  parts  of  Alaska,  other 
than  the  Nome  census  division,  omitting  the  sale  would  have  only  minor  effects 
outside  the  Nome  census  division.  These  effects  are  not  discussed  in  the  text 
of  this  document.  Statewide  population  and  employment  projections  for  the 
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years  1980  to  2000,  both  with  and  without  the  sale,  are  presented  in  "Bering- 
Norton  Base  Case  and  Impact  Results  from  the  MAP  and  SCIMP  Models”  (November 
3,  1980).  Similar  projections  are  provided  for  the  Anchorage  region,  which 

serves  as  the  transportation  and  trade  center  for  most  of  the  state,  including 
the  Nome  area.  Refer  to  Section  IV.B.3.a.  for  a  discussion  of  cumulative 
effects  which  may  result  from  other  sources. 

b .  Impacts  on  Local  Economy  (Defined  as  the  Economy  of  the 

Nome  Census  Division,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate 
Area):  There  would  be  no  adverse  impacts  or  unavoidable  adverse  effects  on 

Nome  and  the  surrounding  villages  as  a  result  of  this  alternative.  Refer  to 
Section  IV.B.3.b.  for  a  discussion  of  cumulative  effects  which  may  result  from 
other  sources. 


D.  Alternative  III  -  Delay  the  Sale 

With  this  alternative,  the  proposed  lease  sale  would  be  delayed  in  time  for  a 
period  of  3  years.  (See  Sec.  II.B.2.a.)  The  following  sections  assess  the 
effects  of  such  a  delay. 

1 .  Impacts  on  Social  Systems: 

a.  Impacts  on  Population:  See  the  discussion  under  the  pro¬ 

posal,  Section  IV.B.l.a.  Population  impacts  would  be  the  same,  only  delayed. 

Conclusion:  Population  impacts,  which  are  significant,  would  be  delayed. 

Effect  of  Mitigating  Measures:  The  effect  of  mitigating  measures  would  be  the 
same  as  described  for  the  proposal  in  Sections  IV.B.l.c.  and  e.,  on  subsis¬ 
tence  and  infrastructure. 

Cumulative  Effects:  Refer  to  the  discussion  in  Section  IV.B.l.a. 

Unavoidable  Adverse  Effects:  See  the  discussion  in  Section  IV.B.l.a. 

b.  Impacts  on  Sociocultural  Systems:  Delaying  the  sale  would 
provide  more  time  for  adjustments  and  planning  to  occur.  It  would  delay  the 
returns  on  sociocultural  investments  of  time  and  goods  in  cultural  processes , 
but  would  also  delay  negative  impacts  on  culture. 

Conclusion:  Delaying  the  sale  would  delay  the  impact.  The  delay  itself  would 

not  reduce  the  impact. 

Effect  of  Mitigating  Measures:  If  the  suggested  Orientation  Program  measure 

contained  discussions  of  the  present  people,  their  institutions,  the  functions 
of  those  institutions  and  groups,  and  the  effects  that  contacts  by  OCS-related 
employees  in  the  villages  could  have,  then  with  increased  understanding,  the 
orientation  program  could  lessen  the  impacts,  but  could  not  totally  mitigate 
them.  (See  Sec.  II.B.l.c.) 

Cumulative  Effects:  Delaying  the  sale  would  delay  cumulative  impacts  on 

sociocultural  resources. 
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Unavoidable  Adverse  Effects:  Delaying  the  sale  would  delay  unavoidable  ad¬ 
verse  effects  on  sociocultural  resources. 

c-  Impacts  on  Subsistence  Patterns:  The  impacts  which  would 
occur  to  subsistence  use  would  be  the  same  as  for  the  proposal,  except  that 
they  would  be  delayed.  A  delay  would  provide  additional  time  to  prepare  and 
plan  for  oilspill  contingencies,  local  response  organizations,  and  to  nego¬ 
tiate  with  industry  on  enclave  measures  to  minimize  impacts  on  subsistence  use 
and  users.  It  would  also  provide  additional  time  for  organization  and  imple¬ 
mentation  of  Coastal  Resource  Area  plans,  presently  under  way  in  Norton  Sound, 
Nome,  and  the  Yukon  Delta  areas.  (Refer  to  Section  IV. H. 4.,  Impacts  on 
Coastal  Zone  Management.)  These  would  be  the  primary  benefits  of  a  delay  in 
the  proposed  sale. 

Conclusion:  Impacts  on  subsistence  would  be  the  same  as  for  the  proposal, 

only  delayed.  See  Section  IV.B.l.c. 

Effect  of  Mitigating  Measures:  The  effects  of  mitigating  measures  would  be 
the  same  as  described  for  the  proposal  in  Section  IV.B.l.c. 

Cumulative  Effects:  See  the  discussion  in  Section  IV.B.l.c. 

Unavoidable  Adverse  Effects:  Refer  to  the  discussion  in  Section  IV.B.l.c. 

d.  Impacts  on  Village  Livelihood:  Refer  to  the  discussion 

under  the  proposal  (Sec.  IV.B.l.d.).  The  impacts  on  village  livelihood  would 
be  the  same,  only  delayed. 

Conclusion:  Effects  on  village  livelihood  would  be  the  same  as  for  the  pro¬ 

posal,  only  delayed. 

Effect  of  Mitigating  Measures:  The  effect  of  mitigating  measures  on  villages 
would  be  the  same  as  for  the  subsistence  discussion  (Sec.  IV.B.l.c.). 

Cumulative  Effects:  See  the  discussion  in  Section  IV.B.l.a. 

Unavoidable  Adverse  Effects:  These  would  be  the  same  as  for  the  proposal, 

only  delayed. 


e.  Impacts  on  Urban  Infrastructure:  Delaying  the  proposed 

sale  3  years  would  merely  delay  the  impacts  cited  in  Alternative  I  (Sec. 
IV.B.l.e.)  for  a  period  of  3  years.  This  3-year  delay  would  provide  addi¬ 
tional  time  for  Nome  to  plan  and  prepare  for  the  community  infrastructure 
impacts  described  in  Alternative  I.  Such  a  delay  might  also  cause  further 
inflation  of  housing  and  residential  land  costs  by  increased  speculation. 

Conclusion:  A  3-year  delay  of  the  sale  would  provide  Nome  an  additional 

3  years  to  plan  and  prepare  for  potential  community  infrastructure  impacts 
associated  with  the  proposed  lease  sale. 

Effect  of  Mitigating  Measures:  The  effect  of  mitigating  measures  remains  as 
described  in  Section  IV.B.l.e. 
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Cumulative  Effects: 

tion  IV . B . 1 . e . 


Cumulative  effects  remain  as  those  described  in  Sec- 


Unavoidable  Adverse  Effects:  Unavoidable  adverse  effects  remain  as  described 
in  Section  IV.B.l.e. 

2.  Impacts  on  Biological  Resources: 

a .  Impacts  on  Yukon  River  Delta  Habitat: 

Conclusion:  Since  there  are  no  major  data  gaps  in  the  assessment  information 

for  the  Yukon  River  Delta,  delay  of  the  sale  simply  delays  the  possible  im¬ 
pacts  and  does  not  change  the  assessment,  nor  resolve  the  impacts.  Therefore, 
the  potential  impacts  on  the  delta  are  similar  to  those  for  the  proposal 
(Sec.  IV.B.2.a.).  The  proposed  state  and  private  oil  and  gas  lease  sales  near 
the  delta  may  still  proceed,  so  their  possible  impacts  may  not  be  delayed. 

Effect  of  Mitigating  Measures :  If  the  Federal  sale  is  delayed,  and  state  and 
private  sales  proceed,  some  of  the  mitigating  measures  (or  industry  operating 
regulations)  may  be  initiated  by  the  latter  parties.  This  means  that  the 
intent  and  effectiveness  of  the  mitigating  measures,  as  described  in  Section 
IV . B . 2 . a . ,  may  change. 

Cumulative  Effects:  If  the  Federal  offshore  oil  and  gas  lease  sale  is  de¬ 
layed,  the  biological  resources  of  the  Yukon  River  Delta  may  still  be  affected 
by  the  State  of  Alaska  Norton  Basin  proposed  lease  sale  within  3  miles  of  the 
delta,  and  by  any  Calista  Corporation  oil  and  gas  leasing  on  the  delta. 

Unavoidable  Adverse  Effects:  There  would  be  no  long  term  unavoidable  effects 
on  the  delta  due  to  Federal  actions  if  there  is  no  Federal  sale. 

b.  Impacts  on  Fish  Resources:  Delaying  the  sale  would  postpone 
the  impacts  identified  and  discussed  in  Section  IV.B.2.b.  Lessening  of  ad¬ 
verse  impacts  due  to  time  available  for  additional  studies  and  improved  tech 
nology  for  oil  pollution  and  cleanup,  with  resultant  increased  knowledge  of 
interactions  between  oil  development  and  fish  resources  may  accrue.  These  are 
probabilities  only. 

Conclusion:  Delay  of  sale  may  cause  some  slight  reduction  in  adverse  impacts, 

none  of  which  can  be  delineated  as  more  likely  to  be  reduced  than  another. 

Effect  of  Mitigating  Measures:  Were  the  sale  delayed,  it  would  be  likely  that 
improved  technology  and  increased  biological  data  might  aid  to  remove  miti 
gating  measures  with  respective  benefits  and  costs. 

Cumulative  Effects:  Cumulative  effects  and  related  mitigating  measures  may  be 
better  assessed  if  the  sale  were  delayed.  Discoveries  elsewhere  in  Alaska  or 
off  its  coast  could  alter  impact  analysis  related  to  this  proposed  lease  sale. 

Unavoidable  Adverse  Effects:  There  could  be  some  slight  lessening  of  impacts 
from  delaying  this  proposed  sale.  This  lessening  would  be  similar  to  that 
listed  under  the  major  discussion  of  this  section.  No  specific  impact  or 
degree  of  relief  can  be  identified  at  this  time. 
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Impacts  on  Commercial  Fishing:  Sale  delay  would  have  little  effect  on  the 
impact  on  commercial  fishing;  impacts  are  delayed,  not  avoided. 

Conclusion :  Sale  delay  could  result  in  a  slight  reduction  of  some  impacts; 
specifics  and  degree  cannot  now  be  determined. 

Effect  of  Mitigating  Measures:  Mitigating  measures  to  protect  the  interests 
of  fishermen  might  be  removed  by  increased  knowledge.  This  obviously  cannot 
be  assessed  at  this  time. 

Cumulative  Effects:  Delaying  this  sale  could  result  in  the  cumulative  impacts 
and  related  mitigating  measures  being  better  delineated,  reducing  impacts  on 
the  commercial  fishing  discussed  in  this  statement. 

Unavoidable  Adverse  Effects:  Adverse  impacts  would  be  postponed  if  the  sale 
were  delayed.  These  impacts  could  be  reduced  as  additional  information  is 
gained  during  this  period  and  technology  improves.  It  could  also  increase 
impacts  if  commercial  fishing  operations  expand  in  the  sale  area  during  the 
delay  period. 


c.  Impacts  on  Birds:  Under  this  delay-of-sale  alternative, 
projected  impacts  would  be  the  same  as  those  previously  described  under  the 
proposal  (Alternative  I).  This  delay  alternative  would  only  postpone  the  time 
of  potential  impact  on  birds  to  some  future  timeframe. 

Conclusion:  Under  this  delay-of-sale  alternative,  the  same  impacts  as  des¬ 

cribed  under  the  proposal  would  occur,  but  later  in  time. 

Effect  of  Mitigating  Measures:  Refer  to  the  discussion  under  the  proposal 

(Sec .  IV. B . 2 . c . ) . 


Cumulative  Effects:  The  additive  effect  of  the  proposal,  and  other  activities 
in  the  proposed  lease  area,  would  be  the  same  under  this  delay-of-sale  al¬ 
ternative  . 

Unavoidable  Adverse  Effects:  The  unavoidable  adverse  effects  on  birds  under 
this  delay-of-sale  alternative  would  be  the  same  as  those  described  under  the 
proposal,  but  occurring  at  some  later  time. 

d.  Impacts  on  Marine  Mammals:  Effects  associated  with  this 
alternative  would  be  essentially  the  same,  at  least  qualitatively,  as  those 
discussed  for  the  proposal  (Sec  IV.B.2.d.).  The  magnitude  of  effects  could 
vary,  dependent  upon  population  status  of  affected  species  at  the  time  such 
delay  would  terminate,  or  when  undesirable  effects  would  occur.  Delay  of  sale 
would  provide  additional  time  for  ongoing  research  to  acquire  data  useful  in 
improving  the  accuracy  and  precision  of  impact  prediction  relative  to  marine 
mammals . 


e.  Impacts  on  Endangered  Species:  Effects  associated  with 
this  alternative  would  be  essentially  the  same,  at  least  qualitatively,  as 
those  discussed  for  the  proposal  (Sec.  IV.B.2.e.).  The  magnitude  of  effects 
could  vary,  dependent  upon  population  status  of  affected  species  at  the  time 
such  delay  would  terminate,  or  when  undesirable  effects  would  occur.  Delay  of 
sale  would  provide  additional  time  for  ongoing  research  to  acquire  additional 
data  useful  in  improving  the  accuracy  and  precision  of  impact  prediction. 


199 


3. 


Impacts  on  Economic  Considerations: 

a.  Impacts  on  State  and  Regional  Economies:  The  proposed 

sale  would  have  only  mild  economic  effects  in  parts  of  Alaska,  other  than  the 
Nome  census  division.  Consequently,  delay  of  the  sale  would  have  no  important 
consequences  outside  the  Nome  area. 

b .  Impacts  on  Local  Economy  (Defined  as  the  Economy  of  the 
Nome  Census  Division,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate 

Area):  Delaying  the  sale  would  merely  delay  the  results  cited  in  Section 

TvTb. 3 .b .  (see  Table  IV.B.3.b.-l) .  There  would  be  no  apparent  advantages  to 
the  city  of  Nome  resulting  from  the  delay  of  sale. 

Conclusion:  Delaying  the  sale  would  merely  delay  those  developments  cited  in 

Section  IV.B.3.b. 

Effect  of  Mitigating  Measures:  Refer  to  Section  IV.B.3.b. 

Cumulative  Effects:  Refer  to  Section  IV.B.3.b. 

Unavoidable  Adverse  Effects:  Refer  to  Section  IV.B.3.b. 

E .  Alternative  IV  -  Northern  Deletion  (308  Blocks) 

This  alternative  suggests  the  deletion  of  121  blocks  in  the  northern  portion 
of  the  proposed  sale  area  (see  Fig.  II . B. 4. a . -1)  The  following  sections 
assess  the  impacts  of  oil  and  gas  leasing  for  Alternative  IV. 

1 .  Impacts  on  Social  Systems: 

a.  Impacts  on  Population:  Refer  to  the  discussion  of  this 
alternative  in  Section  IV.B.l.c.  (subsistence  impacts).  This  alternative  is 
not  significantly  different  from  the  proposal  from  the  standpoint  of  onshore 
impacts  projected.  Peak  population  impacts  of  close  to  1200  OCS  residents, 
not  part  of  the  additional  1500  plus  enclave  worker  population,  would  be  added 
to  the  Nome  area  during  the  1986-1991  peak  period.  This  is  a  significant 
impact.  From  1985,  when  536  non-enclave  OCS  residents  are  added  to  the  Nome 
area  population,  to  1994  when  the  non-enclave  OCS  population  finally  drops  to 
559,  Nome  would  experience  boom  town  population  conditions,  including  severe 
housing  problems,  severe  inflation,  high  sociocultural  stress  levels,  in¬ 
creased  violent  crime,  and  other  known  characteristics  of  boom  towns.  See  the 
discussions  in  the  sections  on  Economy  (IV. B. 3.),  infrastructure  (IV.B.l.e.), 
subsistence  (IV.B.l.c.),  and  sociocultural  systems  (IV.B.l.b.)  for  assessments 
of  these  impacts. 

Conclusion:  The  social  impacts  associated  with  onshore  development  during  the 

peak  growth  period  of  1986-1991  would  be  a  significant  impact.  For  the  period 
1985-1994,  OCS  resident  population  outside  of  a  presumed  enclave  commuter 
group  at  Cape  Nome  would  severely  strain  the  local  Nome  economy,  infrastruc¬ 
ture,  social  system,  and  local  culture  and  lifestyles.  Boom  town  conditions, 
which  have  been  documented  for  Fairbanks  and  Valdez  during  peak  pipeline 
impact,  could  be  anticipated  to  occur  here,  under  this  alternative.  The  size 
of  the  onshore  population  impacts  under  this  alternative  would  be  somewhat 
moderated  over  those  of  the  proposal,  but  would  not  be  significantly  different 
in  kind.  See  the  discussion  under  the  proposal  in  Section  IV.B.l.a. 
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Effecrt  of  Mitigating  Measures:  Refer  to  the  discussion  under  the  proposal, 
Sections  XV.B.l.c.  and  e.,  subsistence  and  infrastructure. 

Cumulative  Effects:  See  the  discussion  under  the  proposal,  Section  IV.B.l.c. 
and  e.,  subsistence  and  infrastructure,  and  Section  IV.B.l.a.,  population. 
Increased  population  impacts  from  the  Nome  port  project  and  the  Lost  River 
Mining  project  would  add  to  Nome’s  population.  To  a  lesser  extent,  State  of 
Alaska  sale  38  could  also  affect  Norton  Sound’s  population. 

Unavoidable  Adverse  Effects:  See  the  discussion  under  the  proposal.  An 
additional  1200  new  residents  would  significantly  change  the  composition  of 
Nome's  population,  it’s  ethnic  character,  and  with  it,  the  predominant  cul¬ 
ture,  social,  and  political  climate  of  Nome.  This  would  be  a  significant 
impact  and  would  be  unavoidable  unless  an  enclave  were  expanded  to  include 
these  presumed  new  Nome  residents. 

b-  Impacts  on  Sociocultural  Systems:  Deletion  of  the  north¬ 
ern  blocks  would  lower  the  sociocultural  impacts  discussed  in  the  proposal 
moderately  because  of  the  deletion  of  blocks  close  to  Nome.  This  deletion, 
however,  does  not  affect  the  location  of  an  enclave  or  the  interaction  of 
exploration  populations  with  Nome  if  there  is  no  enclave. 

Conclusion:  It  is  expected  that  this  deletion  would  have  only  slightly  less 
impact  on  sociocultural  resources  than  the  proposal. 

Effect  of  Mitigating  Measures:  If  the  suggested  Orientation  Program  contained 
discussions  of  the  present  people,  their  institutions,  the  function  of  those 
institutions  and  groups,  and  the  effects  that  contacts  by  OCS-related  employ¬ 
ees  in  the  villages  could  have,  then  with  increased  understanding,  the  orien¬ 
tation  program  could  lessen  the  impacts,  but  could  not  totally  mitigate  them. 

Cumulative  Effects:  The  proposed  state  sale,  the  Calista  Corporation  oil  and 
gas  leasing,  possible  tanker  traffic  from  proposed  sales  83,  85,  and  86,  port 
development  in  Nome,  and  hard  minerals  exploration  are  possible  projects 
occurring  during  exploration  and  development  under  this  alternative.  The 
proposed  Chukchi  and  new  Beaufort  Sea  sales  may  be  in  exploration  or  develop¬ 
ment  phase  during  this  proposed  Norton  Sound  sale.  This  alternative  reduces 

the  impacts  of  these  projects  only  slightly  for  the  reasons  mentioned  in  the 
above  paragraph. 

HlhiyQidable  Adverse  Effects:  This  alternative  produces  unavoidable  adverse 
effects  similar  to  the  proposal.  They  are  lowered  only  a  little  by  this  dele¬ 
tion  alternative. 

c •  Impacts  on  Subsistence  Patterns : 


Oilspill  Risk:  According  to  the  Oilspill  Risk  Analysis  (OSRA)  Summary,  Appen¬ 
dix  J,  the  northern  deletion  reduces  the  risks  to  land  by  approximately  40 
percent  over  that  of  the  proposal.  From  the  analysis  of  the  overall  proba¬ 
bilities  for  a  10-day  risk  period,  for  the  six  targets  discussed  in  Sec¬ 
tion  IV.B.l.c.,  the  northern  deletion  alternative  reduces  the  risk  of  a  small 
oilspill  on  the  gray  whale  feeding  area  from  75  percent  for  the  proposal  to 
51  percent,  and  of  a  large  oilspill  from  47  percent  to  29  percent.  The  second 
target,  mid-boundary  target  No.  5,  winter  season,  shows  a  reduction  from 
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53  percent  to  30  percent  for  small  oilspills,  and  from  28  percent  to  14  per 
cent  for  larger  oilspills.  For  the  king  crab  target,  the  risk  of  a  small 
oilspill  is  reduced  from  43  percent  to  24  percent  and  of  a  larger  oilspill,  it 
is  reduced  from  20  percent  to  10  percent.  Reductions  in  the  other  three 
targets  reduce  these  targets  to  moderate  or  low  risk  (less  than  20/>)  . 

From  this  comparison  of  oilspill  risk,  it  is  clear  that  the  Chirikov  Basin 
targets  still  are  at  high  (over  20%)  risk  of  oilspill  contact  in  10  days  under 
this  alternative,  as  is  the  Nome  area  king  crab  target.  The  mid-boundary 
No.  1  target  (summer  season)  and  mid-boundary  No.  4  target  (winter  season) 
are,  under  this  alternative,  in  moderate  (10-19%)  risk  of  smaller  oilspills, 
within  a  10-day  period.  The  sea  bird  foraging  target  No.  2,  winter  season, 
and  the  probability  of  larger  oilspills  for  both  this  target  and  the  king 
crab,  mid-boundary  No.  1,  summer,  and  mid-boundary  No.  4,  winter,  targets  are 
reduced  to  low  risk. 

From  a  village  perspective,  risks  are  still  highest  to  Savoonga,  and  to  a 
lesser  extent,  other  Bering  Strait  villages  dependent  upon  walrus,  whales,  and 
seals.  Nome  area  villages  and  commercial  fishing  villages  dependent  upon  the 
crab  harvest  would  still  be  at  risk  should  an  oilspill  reduce  or  temporarily 
displace  resources  of  the  immediate  subsistence  use  area. 

Onshore  Impacts:  The  population  demands  of  this  alternative  vary  from  the 
mean  onshore  case  by  year,  but  range  from  about  70  percent  in  most  other 
years,  averaging  about  88  percent  over  the  life  of  the  field.  Again,  it  is 
difficult  to  assess  the  incremental  difference  to  be  expected  with  this  al¬ 
ternative,  as  compared  with  the  proposal.  Under  full  development  of  the 
proposal  and  this  alternative,  impacts  would  be  significant,  and  particularly 
intense  during  the  peak  1986  to  1991  period.  Magnitudes  would  be  moderated 
somewhat  by  this  alternative  with  4  years  of  close  to  1000  population  at  peak. 
The  tankering,  pipelining,  and  other  shore  base  demands  of  this  alternative  do 
not  distinguish  it  from  the  Nome  onshore  case  as  it  relates  to  subsistence  use 
in  the  Sledge  Island  to  Golovin  primary  subsistence  use  area. 

Harvest  Pressure  and  Other  Sociocultural  Impacts:  In  both  this  case  and  the 

proposal,  with  the  0CS  population  located  in  the  Nome-Cape  Nome  area,  competi¬ 
tion  for  fish  and  game  would  be  most  intense  in  this  general  area,  extending 
perhaps  out  to  the  Seward  Peninsula  generally.  Unless  contained  by  industry- 
community  agreement  and/or  tight  fish  and  game  regulation,  it  is  likely  that 
conflicts  over  subsistence  vs.  sport  use  of  fish  and  game  could  be  intense, 
particularly  during  the  peak  1986  to  1991  period.  For  a  more  detailed  dis¬ 
cussion  of  likely  impacts,  see  the  discussion  under  the  proposal  in  Section 
IV.B.l.c. 


Conclusion:  The  differences  between  this  alternative  and  the  proposal  are 
significant.  Population  expected  would  be  moderated  about  12  percent  over  the 
life  of  the  field.  Oilspill  risk  is  moderated  slightly  for  the  Chirikov  Basin 
targets,  but  still  remains  high.  Nome  area  targets  show  reduced  risk  to 
moderate  or  low  levels  of  risk  within  10  days.  Harvest  pressure  appears  to  be 
a  likely  impact  in  both  this  alternative  and  the  proposal. 

Effect  of  Mitigating  Measures:  See  the  discussion  under  the  proposal,  Sec¬ 
tion  IV.B.l.c.  Applicable  measures  would  be  the  same. 
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Cumulative  Effects:  See  the  discussion  under  the  proposal,  Section  IV.B.l.c. 

Unavoidable  Adverse  Effects:  See  the  discussion  for  the  proposal,  Sec¬ 
tion  IV.B.l.c.  The  same  effects  would  apply  here,  except  that  they  would  be 
moderated  somewhat. 

^ •  Impacts  on  Village  Livelihood:  This  proposed  deletion 
alternative  would  moderate,  but  not  fundamentally  change  the  impacts  expected 
under  the  proposal.  See  the  discussions  under  the  proposal  for  Village  Live¬ 
lihood,  Subsistence,  and  Population.  (See  Sec.  IV.B.l.a.,  c.,  and  d.) 

Conclusion:  This  alternative  is  not  significantly  different  from  the  proposal 
in  its  effects  on  village  livelihood.  Impacts  would  be  moderated  during  the 
peak  impact  period.  Kinds  of  impacts  would  not  change,  only  the  severity  of 
disruption  would  be  moderated,  especially  during  peak  development. 

Effect  of  Mitigating  Measures:  See  the  discussion  under  the  proposal,  impacts 
on  subsistence,  Section  IV.B.l.c.,  and  the  subsistence  section  for  this  al¬ 
ternative,  IV.E.l.c.  Mitigating  measures  would  be  the  same  for  this  alterna¬ 
tive  . 

Cumulative  Effects:  See  the  discussion  under  subsistence,  Section  IV.B.l.c., 
and  for  this  alternative,  IV.E.l.c.  Effects  of  various  energy  projects  would 
impact  both  cash  and  subsistence  subsystems  of  the  village  social  system. 

Unavoidable  Adverse  Effects:  This  would  be  the  same  as  discussed  under  sub¬ 
sistence,  Section  IV.E.l.c. 

e •  Impacts  on  Urban  Infrastructure: 

Introduction:  Sources  of  information  for  the  following  discussion  are: 
Policy  Analysts,  Ltd.  (1980),  Technical  Report  53;  Institute  of  Social  and 
Economic  Research  (1980),  Bering-Norton  Base  Case  and  Impact  Results  from  the 
MAP  and  SCIMP  Models. 

Housing  and  Residential  Land  Use:  Increased  demand  for  additional  housing 
units  and  residential  land  would  begin  immediately  after  the  proposed  lease 
sale  (Table  IV.B. 1 . e . -1) .  These  demands,  however,  are  considerably  less  than 
those  in  the  proposal.  The  peak  demand  in  1988  is  for  384  housing  units 
requiring  from  62  to  123  additional  residential  acres.  This  is  significantly 
less  than  in  the  proposal,  and  is  perhaps  more  reasonable  in  terms  of  accommo¬ 
dation  by  private  developers  and  financiers,  as  the  end  result  is  less  of  a 
housing  surplus  than  in  Alternative  I  (proposal). 

y.  ^  -f-  ^  -j-  ^ e  s  :  Tables  IV.B.l.e.-2  and  IV.B.l.e.-3  forecast  the  requirements  for 
uti-lit.ies  under  this  alternative.  Nome’s  water  supply  would  probably  be 
adequate  for  this  forecast  period,  although  storage  capacity  must  be  in¬ 
creased.  The  proposed  new  sewage  treatment  facility  would  probably  be  ade¬ 
quate  for  the  forecast  period. 

Electrical  generation  would  not  be  sufficient  to  meet  the  peak  demands  under 
this  forecast  and  would  probably  require  additional  generating  capacity. 
Telephone  service  demand  increases  would  require  the  installation  of  solid 
state  switching  equipment. 
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Public  Safety:  This  forecast  requires  the  addition  of  sworn  officers  (see 
Table  IV. B . 1 . e . -4) .  Additionally,  some  added  detention  facilities  are  re¬ 
quired  (Table  IV. B . 1 . e . -5) . 

The  present  water  distribution  system  is  inadequate  to  meet  the  present  fire 
flow  requirements.  Under  this  case,  the  requirements  are  increased  (Table 
IV . B . 1 . e . -6) . 

Education:  This  case  requires  both  additional  teachers  and  additional  facili¬ 
ties  (Table  IV. B . 1 . e . -7)  .  This  forecasted  increase  in  student  population,  as 
in  Alternative  I,  peaks  in  the  mid-1980's.  The  increase  is  not  as  great  as  in 
the  proposal,  and  the  school  system  could  allow  the  student-teacher  and  stu¬ 
dent-classroom  ratios  to  rise  somewhat  as  a  means  of  dealing  with  the  peak 
requirement . 

Health  Care:  Utilizing  the  same  ratios  as  in  Alternative  I,  there  is  an 
increase  in  demand  for  acute  care  beds  in  the  mid-1980's,  as  well  as  the  need 
for  an  additional  physician  throughout  the  forecast  period.  The  demand  for 
increased  beds  is  not  as  severe  in  this  alternative  as  in  Alternative  I,  and 
the  peak  need  could  be  met  through  the  use  of  temporary  facilities. 

Public  Revenues:  Although  not  as  severe  as  in  Alternative  I,  Nome's  ability 
to  finance  additional  services  required  by  OCS  development  has  some  shortcom¬ 
ings.  With  the  community's  current  inability  to  upgrade  its  public  utilities, 
this  problem  would  be  compounded  by  OCS  development.  As  in  Alternative  I, 
Nome  would  have  to  rely  on  increased  state  and  Federal  funds,  or  increase  its 
own  mill  levy,  short  of  successful  annexation  of  OCS  onshore  facilities  to 
increase  its  own  tax  base. 

Conclusion:  Nome  would  suffer  some  impacts  as  a  result  of  this  alternative, 
although  they  would  not  be  as  severe  as  those  of  Alternative  I.  The  most 
significant  of  these  impacts  would  be  a  housing  shortage  causing  inflated 
housing  costs  and  a  probable  inability  to  provide  public  utilities  to  many  new 
housing  units.  Without  additional  state  or  Federal  aid,  Nome  would  probably 
not  be  able  to  finance  the  increased  public  services  demands. 

Effect  of  Mitigating  Measures:  Section  308  (Coastal  Energy  Impact  Program)  of 
the  Coastal  Zone  Management  Act  may  be  utilized  by  the  community  to  assist  in 
providing  certain  public  services  which  the  community  might  otherwise  be 
unable  to  finance  itself. 

Cumulative  Effects:  The  Port  of  Nome  Deepwater  Terminal,  the  Lost  River 
Mining  Project,  and  to  a  lesser  degree,  State  of  Alaska  sale  38,  would  all 
impact  Nome.  The  cumulative  effect  of  these  projects,  when  combined  with  this 
alternative,  increases  the  degree  of  the  impacts  on  Nome's  infrastructure  by 
increasing  population  and  the  attendant  increased  demand  for  housing  and 
public  services. 

Unavoidable  Adverse  Effects:  As  with  Alternative  I,  a  housing  shortage  would 
cause  inflated  housing  costs  and  the  community  would  probably  be  unable  to 
provide  public  utilities  to  new  housing  units.  The  community  would  probably 
be  unable  to  finance  increased  public  services  demands  resulting  from  this 
alternative . 
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2 .  Impacts  on  Biological  Resources: 


a •  Impacts  on  Yukon  River  Delta  Habitat: 

Conclusion:  The  impacts  on  the  delta  would  be  similar  to  those  for  the  pro¬ 
posal  (Sec.  IV.B.2.a.).  The  deletion  of  blocks  in  the  northern  part  of  the 
lease  area  may  encourage  initial  exploration  of  the  Norton  Basin  on  the 
eastern  and  southern  blocks.  The  initial  exploration  activity  on  blocks  near 
the  sensitive  delta  may  slightly  increase  the  risk  of  unpredictable  explora¬ 
tory  blowouts  near  the  delta.  Also,  if  subsequent  development  of  the  Norton 
Basin  occurs  in  the  southern  and  eastern  areas  first,  Alternative  IV  may 
slightly  increase  the  likelihood  that  shore  facilities  would  be  built  close  to 
the  delta.  As  stated  in  Section  IV.B.2.a.,  shore  facilities  close  to  the 
delta  would  have  a  definite  effect,  not  merely  in  a  biological  sense  (competi¬ 
tion  from  industry  personnel  for  Native  subsistence  resources),  but  also  in 
the  sense  of  physical  disruption  (dredging,  filling,  etc.). 

Effect  of  Mitigating  Measures:  The  effectiveness  of  mitigating  measures  that 
relate  to  the  delta  should  be  the  same  without  the  northern  blocks  as  with  the 
proposal . 

Cumulative  Effects :  The  cumulative  effects  without  the  northern  blocks,  which 
are  far  from  the  delta,  should  be  the  same  as  the  cumulative  effects  for  the 
proposal  (Sec.  IV.B.2.a.). 

Unavoidable  Adverse  Effects:  The  unavoidable  effects  on  the  delta  without  the 
northern  blocks  should  be  the  same  as  with  the  proposal  (Sec.  IV.B.2.a.). 

b.  Impacts  on  Fish  Resources:  Removing  these  blocks  from  the 
proposed  sale  would  alleviate  potential  adverse  impacts  on  the  finfish  and 
king  crab  resources  of  Norton  Sound  during  the  time  when  they  are  in  the 
nearshore  areas.  Analysis  of  the  oilspill  trajectory  model  shows  a  risk 
probability  from  the  proposal  to  these  areas  of  43  percent,  whereas,  deletion 
of  the  121  northern  blocks  reduces  this  probability  to  24  percent,  a  reduction 
of  19  percent  in  oilspill  risk  probability,  for  an  oilspill  of  1000  barrels 
reaching  these  impacted  habitats  in  10  days.  This  is  also  predicated  on  four 
spill  points  from  the  deleted  block  area.  Cognizance  must  also  be  taken  that 
major  adverse  fisheries  impacts  would  be  limited  to  the  ice-free  period,  about 
mid-May  through  mid-October,  or  about  half  the  year.  Species  impacts  may  be 
for  a  much  shorter  period  during  this  time  in  many  instances,  e.g.,  herring 
would  be  subject  to  adverse  impact  for  less  than  this  period. 

Pink  salmon  would  benefit  most  from  deletion  of  the  northern  blocks,  followed 
by  king  crab,  as  both  species  are  inshore  for  prolonged  periods  for  spawning 
and  rearing  of  young.  Pacific  herring  would  also  benefit  to  a  lesser  degree. 

Conclusion:  Deletion  of  the  northern  blocks  from  the  proposed  sale  would 
result  in  some  reduction  in  risk  to  fisheries  resources  for  the  commercial 
fishery  during  the  ice-free  months. 

Effect  of  Mitigating  Measures:  The  effectiveness  of  mitigating  measures  for 
this  alternative  would  be  the  same  as  the  proposal.  (See  Sec.  IV.B.2.b.) 
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Cumulative  Effects:  Cumulative  impacts  from  oil  development  in  Norton  Sound 
would  be  reduced  by  adoption  of  this  alternative.  Herring,  pink  salmon,  and 
king  crab  could  benefit  to  a  small  degree. 

Unavoidable  Adverse  Effects:  Adverse  impacts  discussed  in  Alternative  I,  the 
proposal,  would  not  be  appreciably  reduced  by  adoption  of  this  deletion. 
Based  on  the  oilspill  trajectory  analysis,  oilspills  would  tend  to  move  south¬ 
westerly  from  these  northern  blocks.  Then,  too,  pipelines  and  tanker  routes 
would  still  pose  some  hazard  to  the  area. 

Impacts  on  Commercial  Fishing:  The  small  scale  commercial  fishery  for  king 
crab  could  be  impacted  by  gear  loss  related  to  oil  development,  by  an  oilspill 
fouling  same,  or  by  the  lethal  effect  on  eggs  and  larvae. 

Conclusion:  This  alternative  does  not  materially  reduce  adverse  impacts  on 
commercial  fishing  from  those  outlined  in  the  proposal. 

Effect  of  Mitigating  Measures:  Refer  to  Section  IV.B.2.b.  Effect  of  Mitigat¬ 
ing  Measures  for  this  alternative  would  be  the  same  as  the  proposal. 

Cumulative  Effects:  Deletion  of  the  northern  blocks,  with  an  expanded  com¬ 
mercial  fishery,  over  a  long  period  of  time,  could  marginally  benefit  the 
commercial  fishery;  this,  in  the  event  the  fishery  expands  in  vessels,  catch, 
and  length  of  time  for  fishing  within  the  area  proposed  for  deletion. 

Unavoidable  Adverse  Effects:  This  alternative  does  not  appreciably  reduce 
already  minimal  adverse  impacts  on  commercial  fishing. 

c.  Impacts  on  Birds:  This  alternative  reduces  the  overall 
probabilities  of  an  oilspill  contacting  coastal  habitats  by  about  40  percent 
from  that  of  the  proposal.  Slight  risk  reductions  to  the  coastline  from  Cape 
Nome  to  Rocky  Point  are  indicated  (Appendix  J,  Tables  15  and  17;  Fig. 
IV. A. 4. c. -3).  ' 

There  could  be  a  noticeable  reduction  in  risks  to  the  sea  birds  and  their 
foraging  habitat  at  the  Bluff  as  well  as  adjacent  colonies  during  the  summer 
(Tables  7-10,  target  S.B.D.  For.  3  Sum.,  Fig.  J-2,  Appendix  J) .  However, 
moderate  risks  (14%)  are  still  present  from  the  onshore  development  scenario 
with  this  alternative.  The  offshore  loading  scenario  could  substantially 
reduce  these  risks  to  this  sea  bird  foraging  area,  both  with  this  alternative 
and  with  the  proposal  (Tables  7-8  and  9-10).  Sledge  Island  sea  bird  foraging 
area  (Fig.  J-2,  Appendix  J)  shows  a  substantial  reduction  of  oilspill  contact 
with  this  alternative  than  with  the  proposal  (Tables  7  and  9,  target  SBD.  For. 
2  Wint.).  However,  most  of  the  risks  to  this  target  come  from  the  onshore 
tanker  facility  and  pipelines  to  shore  at  Cape  Nome.  The  northern  deletion 
shows  about  the  same  overall  risk  to  the  Yukon  Delta  intertidal  waterfowl  and 
shore  bird  habitat  as  the  proposal.  Most  of  the  conditional  risks  to  the 
Yukon  Delta  come  from  the  southern  blocks. 

Deleting  the  northern  blocks  could  reduce  the  chances  of  aircraft  disturbance 
on  the  sea  bird  colonies  in  the  Bluff  area  east  of  Cape  Nome  and  reduce  the 
disturbance  of  nesting  waterfowl  and  shore  birds  in  the  Safety  Lagoon  area 
from  that  of  the  proposal. 
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Conclusion:  If  a  major  oilspill  occurs,  this  alternative  could  have  moderate 
to  high  local  effects  on  birds.  Potential  impacts  to  birds  and  their  habitats 
along  the  Seward  Peninsula  could  be  reduced  somewhat  from  that  of  the  pro¬ 
posal.  The  final  unrisked  probabilities  show  some  reduction  in  oilspill 
impacts  from  the  proposal. 

Effect  of  Mitigating  Measures:  See  discussion  under  the  proposal  (Sec. 
IV.B.2.C.) . 


Cumulative  Effects:  The  additive  effects  of  other  projects  described  in  the 
cumulative  effects  on  the  proposal,  especially  other  oil  and  gas  activities  in 
addition  to  this  alternative,  could  have  major,  long  term  effects  on  birds  in 
the  northern  Bering  Sea  region.  The  cumulative  effects  of  this  alternative 
are  about  the  same  as  those  described  in  the  proposal. 

Unavoidable  Adverse  Effects:  This  alternative  would  have  approximately  the 
same  unavoidable  effects  as  the  proposal.  (Refer  to  Sec.  IV.B.2.C.) 

d.  Impacts  on  Marine  Mammals:  See  Section  IV.B.2.d.  for  a 
general  discussion  of  potential  direct  and  indirect  impacts  on  marine  mammals. 
(Unless  otherwise  specified,  oilspill  contact  probabilities  referred  to  in 
this  section  assume  the  occurrence  of  development  to  the  extent  estimated 
herein  (Sec.  II. A.)  and  associated  spill  contact  rates  (Samuels  and  Lanfear, 
1981).) 

Attention  is  directed  to  10-day  trajectories  of  spills  greater  than  1000 
barrels.  Comparison  of  Appendix  J,  Tables  15  and  17,  indicate  that  this  al¬ 
ternative  would  do  little  to  reduce  oilspill  risk  to  the  spotted  seal  and 
walrus  hauling  areas  around  the  perimeter  of  Norton  Sound  (e.g.,  in  the 
vicinity  of  Cape  Nome,  Rocky  Point,  Cape  Darby,  Cape  Denbigh,  Besboro  Island, 
Stuart  Island,  and  near  St.  Michael).  In  general,  no  reduction  in  risks  to 
shore  fast  ice  habitats  of  ringed  seal  would  be  afforded  by  this  alternative. 
However,  offshore  areas  in  northern  Norton  Sound  would  sustain  less  risk  under 
this  alternative.  Under  Alternative  I  (Appendix  J,  Table  7),  in  summer,  the 
latter  area  would  be  under  35  percent  chance  of  spill  contact,  whereas  under 
this  alternative,  it  would  be  under  only  19  percent  risk  (Appendix  J,  Ta¬ 
ble  9).  In  winter,  the  same  comparison  would  be  19  percent  (Alternative  I) 
versus  9  percent  (Alternative  IV).  Therefore,  although  land  segments  or  shore 
fast  ice  may  not  be  afforded  significant  reductions  in  risk  by  this  alterna¬ 
tive,  these  data  indicate  that  the  probability  of  spills  intersecting  offshore 
areas  of  northern  Norton  Sound  may  be  reduced  from  10  to  16  percent.  Areas  in 
southern  Norton  Sound  (Mid-boundary  target  No.  3)  show  only  3  to  7  percent 
reduction  in  risk  under  Alternative  IV  as  compared  to  the  proposal.  There¬ 
fore,  seals,  walrus,  and  other  marine  mammals  which  occupy  offshore  areas  of 
northern  Norton  Sound  and  the  northern  Bering  Sea  northwest  of  the  proposed 
sale  area  would  be  afforded  a  limited  amount  of  protection  from  oilspills  as  a 
result  of  this  alternative  as  compared  to  the  proposal.  However,  these  reduc¬ 
tions  are  not  as  great  as  would  be  afforded  under  Alternative  V  (see  Sec. 
IV.F.2.d. ) . 

Comparison  of  risk  to  land  segment  30  under  the  proposal  (Appendix  J,  Table 
15,  21%)  versus  this  alternative  (Appendix  J,  Table  17,  15%)  shows  that  a 
reduction  of  risk  to  eastern  St.  Lawrence  Island  marine  mammal  habitats  would 
be  afforded,  but  again,  not  as  much  as  would  occur  under  Alternative  V. 
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Examination  of  mid-boundary  target  No.  5  (comparing  the  alternative  to  the 
proposal,  Appendix  J,  Tables  7  versus  9),  indicates  that  risk  of  spills  moving 
toward  important  offshore  habitats  to  the  northwest  of  the  lease  area  in 
winter  may  be  reduced  as  much  as  23  percent  (Mid-boundary  target  No.  5,  53^ 
proposal,  30%  Alternative  IV),  but  such  reduction  of  risks  would  not  be  as 
much  as  afforded  under  Alternative  V  (see  Section  IV.F.2.d.).  Similarly, 
spills  moving  through  areas  immediately  southwest  of  the  proposed  lease  area 
in  winter  (Mid-boundary  target  No.  4)  would  be  afforded  some  reduction  of  risk 
(Appendix  J,  Table  7  versus  9,  26%  proposal  versus  18%  Alternative  IV). 
Eventual  travel  of  spilled  oil  beyond  the  boundaries  of  the  simulation  area 
(e.g.,  beyond  segment  28  to  the  west,  or  segments  32-33  to  the  far  southwest) 
are  of  low  to  moderate  probability  (3-13%)  versus  low-high  probability  for  the 
proposal.  In  consideration  of  these  data,  it  is  unlikely  that  long  term, 
significant  oilspill  impacts  at  coastal  hauling  areas  would  occur  within  the 
boundaries  of  Norton  Sound.  Under  this  alternative,  however,  there  is  a 
moderate  chance  that  spills  could  move  into  offshore  areas  of  the  northern 
Bering  Sea,  and  thereby,  possibly  result  in  at  least  temporary  disruption  of 
normal  marine  mammal  distribution.  Also,  eastern  St.  Lawrence  Island  walrus 
hauling  areas  would  remain  at  a  moderate  level  of  risk,  suggesting  that  this 
alternative  reduces  only  to  a  limited  extent  overall  risk  to  these  important 
habitats . 

Since  overall  industrial  activity  would  be  reduced  under  this  alternative, 
especially  in  northern  Norton  Sound,  disturbance  of  marine  mammals  would  be 
reduced  in  that  area.  Although  such  reductions  are  unlikely  to  have  major 
implications  to  regional  marine  mammal  productivity,  such  reduced  impacts 
could  be  of  importance  to  those  who  harvest  marine  mammals  in  northern  Norton 
Sound  (see  Sec.  IV.F.l.c.). 

Conclusion:  As  for  the  proposal,  coastal  hauling  areas  around  the  perimeter 
of  Norton  Sound  occupied  seasonally  by  spotted  seal  or  walrus ,  and  areas  of 
shore  fast  ice  (constituting  breeding  habitats  of  ringed  seals) ,  are  at  a  low 
level  of  risk  to  oilspill  contact  under  Alternative  IV.  Seals,  walrus,  and 
other  marine  mammals  which  occupy  offshore  areas  of  northern  Norton  Sound  and 
the  northern  Bering  Sea  would  be  afforded  only  a  limited  amount  of  protection 
from  oilspills  as  a  result  of  this  alternative,  as  compared  to  the  proposal. 
However,  since  eastern  St.  Lawrence  Island  walrus  hauling  areas  and  important 
marine  mammal  habitats  of  oceanic  environments  immediately  west  of  the  Sound 
(and  western  blocks  proposed  to  be  leased)  would  remain  at  a  moderate-high 
level  of  risk,  localized  direct  and  indirect  impacts  could  occur.  Overall, 
the  impacts  on  marine  mammals  would  probably  not  be  significantly  different 
from  that  which  would  be  associated  with  the  proposal. 

Effect  of  Mitigating  Measures:  Effectiveness  of  mitigating  measures,  espe¬ 
cially  those  specifically  intended  to  minimize  impacts  on  marine  mammals , 
would  remain  as  effective  as  discussed  in  Section  IV.B.2.d. 

Cumulative  Effects:  The  contribution  to  and  potential  significance  of  cumula¬ 
tive  effects  on  marine  mammals  associated  with  this  alternative  would  be 
essentially  the  same  as  those  of  the  proposal,  although  some  localized  reduc¬ 
tion  of  impact  of  indeterminant  extent  may  be  afforded. 

Unavoidable  Adverse  Effects:  Unavoidable  adverse  effects  would  be  essentially 
the  same  as  those  discussed  for  the  proposal  (Sec.  IV.B.2.d.). 
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e.  Impacts  on  Endangered  Species:  See  Section  IV.B.2.e.  for 
a  general  discussion  of  potential  direct  and  indirect  impacts  on  endangered 
species.  (Unless  otherwise  specified,  oilspill  risk  analyses  made  in  this 
section  refer  to  probabilities  conditional  on  the  development  of  a  production 
field,  as  presumed  in  Section  II. A.  and  to  associated  spill  contact  rates 
(Samuels  and  Lanfear,  1981).) 

Attention  is  directed  to  10-day  trajectories  of  spills  greater  than  1000  bar¬ 
rels.  Appendix  J,  Tables  9  and  10,  show  that  under  this  alternative  there 
would  be  approximately  24-28  percent  reduction  in  risk  of  spills  greater  than 
1000  barrels  hitting  a  portion  of  the  Chirikov  Basin  gray  whale  feeding  area 
(Fig.  J-4) ,  as  compared  to  the  proposal.  As  compared  to  the  proposal,  there 
would  be  a  6-8  percent  reduction  of  risk  to  eastern  St.  Lawrence  Island  gray 
whale  habitats  (Appendix  J,  comparing  Table  17  to  Table  15,  Table  18  to  Table 
16,  segment  30).  These  reductions  would  not  be  as  great  as  those  afforded  by 
Alternative  V.  (See  Section  IV.F.2.e.)  As  for  the  proposal,  risk  to  the 
Chirikov  Basin  feeding  area  associated  with  onshore  transportation  is  slightly 
more  than  would  be  incurred  under  offshore  transportation  (Appendix  J,  Tables 
9  and  10,  51  percent  vs.  47  percent).  Risks  to  eastern  St.  Lawrence  Island 
habitats  are  slightly  less  under  the  onshore  transportation  than  those  as¬ 
sociated  with  offshore  transportation  (Appendix  J,  Tables  17  and  18,  15  per¬ 
cent  vs.  21  percent,  segment  30).  In  spite  of  reduction  in  oilspill  risk  to 
gray  whale  feeding  areas  afforded  by  this  alternative  (as  compared  to  the 
proposal),  the  absolute  magnitude  of  risk  to  important  areas  would  still  be 
relatively  high  (Appendix  J,  Table  9,  Gray  Whale  Area,  51  percent;  Table  18, 
eastern  St.  Lawrence  Island  segment  30,  21  percent).  As  assumed  herein  (Sec¬ 
tion  II. A.;  Samuels  and  Lanfear,  1981),  only  gas  and  not  oil  is  believed 
present  in  southern  blocks.  In  the  unlikely  situation  that  oil  would  be  found 
therein,  risks  to  the  St.  Lawrence  Island  area  would  probably  be  even  greater. 
Thus,  in  the  event  of  development,  there  would  still  be  a  relatively  high 
probability  that  spills  associated  with  this  alternative  would  move  into  the 
Chirikov  Basin  gray  whale  feeding  area,  and  at  least  a  moderate  chance  that 
spills  would  hit  eastern  St.  Lawrence  Island  habitats.  It  is  impossible  at 
present  to  predict  the  state  of  all  variables  which  would  determine  the  ulti¬ 
mate  significance  of  such  vulnerability.  Nevertheless,  it  is  possible  that 
such  interaction  could  have  localized,  short  term  impacts  on  gray  whale  pro¬ 
ductivity  through  change  in  feeding  habitat,  quality  or  quantity.  As  for  the 
proposal,  direct  effects  such  as  fouling  of  baleen  or  tissue  injury  may  occur 
if  whales  cannot  avoid  spilled  oil. 

Examination  of  Appendix  J,  Table  18  (segments  25,  26,  and  27)  shows  that  under 
this  alternative,  movement  of  spills  northward  toward  the  Bering  Strait  is 
very  unlikely,  suggesting  that  endangered  whale  populations  funneling  through 
the  strait  are  relatively  unlikely  to  be  vulnerable  to  spills  (due  to  the 
proposal  or  alternatives)  moving  in  that  direction.  This  alternative  would 
reduce  by  about  10  percent  (as  compared  to  the  proposal)  the  probabilities  of 
spills  moving  towards  major  bowhead  migratory  corridors  (Appendix  J,  Table  17, 
segments  27-29,  6-13  percent  chance).  It  is  impossible  to  predict  how  such  a 
difference  may  ultimately  be  related  to  overall  spill  impact  on  bowhead 
whales,  except  to  say  that  risk  of  such  impacts  may  be  reduced  a  small  extent 
by  this  alternative.  Potential  impacts  due  to  disturbance  of  endangered 
whales  are  essentially  the  same  for  this  alternative  as  described  in  the 
proposal,  although  perhaps  to  a  lesser  extent  since  the  general  level  of 
development  activities  would  be  reduced  (see  Sec.  II. A.)  as  compared  to  the 
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proposal.  This  alternative  would  reduce  by  about  one  and  one  half  (Appen¬ 
dix  J,  Table  17,  3  percent  chance  vs.  Table  15,  6  percent  chance,  segment  23) 
the  probabilities  of  spill  contact  in  the  vicinity  of  Sledge  Island,  a  known 
peregrine  falcon  nesting  habitat.  No  additional  protection  from  spills  would 
be  afforded  the  Topkok  Head  potential  nesting  area,  however.  Since  probabil¬ 
ity  of  spill  contact  due  to  Alternative  I  is  already  relatively  low  in  pere¬ 
grine  nesting  habitats,  this  alternative  does  not  afford  significant  addi¬ 
tional  protection  to  peregrine  nesting  habitat  along  the  Norton  Sound  coast¬ 
lines.  Impacts  due  to  disturbance  of  peregrine  nesting  areas  associated  with 
this  alternative,  as  for  the  proposal,  are  unlikely,  assuming  the  relevant 
Information  to  Lessees  is  adopted. 

Conclusion:  If  development  occurs  to  the  extent  estimated  in  Section  II. A., 
it  is  very  likely  that  there  would  be  interaction  of  gray  whale  feeding  habi¬ 
tat  with  oilspills.  It  is  possible  this  interaction  could  be  manifested  by  at 
least  temporary  avoidance  of  affected  areas  or  by  localized  reduction  of 
productivity  of  benthic  gray  whale  food  organisms.  It  is  unlikely  that  major 
bowhead  migratory  corridors  would  be  directly  affected  by  oilspills.  The 
magnitudes  of  such  effects  cannot  be  quantified  at  this  time.  It  is  possible 
that  endangered  whales  would  be  affected  detrimentally  by  disturbance,  espec¬ 
ially  those  species  for  which  little  index  of  tolerance  to  human  activity 
exists  or  for  which  major  population  segments  occur  near  the  proposed  sale 
area,  i.e.,  bowhead  whales.  It  is  unlikely  that  sale-related  activities 
associated  with  exploration  phases  of  this  alternative  would  significantly 
impact  endangered  whales.  Significant  direct  impacts  due  to  oilspills  during 
all  project  phases  on  peregrine  falcons  are  unlikely.  Alternative  IV  may 
reduce  impacts  to  endangered  whales  to  a  limited  extent  as  compared  to  Al¬ 
ternative  I,  but  localized  risks  associated  with  Alternative  IV  would  still  be 
relatively  high  in  gray  whale  feeding  areas. 

Effect  of  Mitigating  Measures:  Effectiveness  of  mitigating  measures  would  be 
essentially  the  same  as  discussed  in  Section  IV.B.2.e. 

Cumulative  Effects:  The  contribution  to,  and  the  potential  significance  of, 
cumulative  effects  on  endangered  species  associated  with  this  alternative 
would  be  essentially  the  same  as  those  of  the  proposal,  although  some  local¬ 
ized  reduction  of  indeterminant  extent  may  be  afforded. 

Unavoidable  Adverse  Effects:  Unavoidable  adverse  effects  associated  with  this 
alternative  would  be  essentially  the  same  as  those  discussed  for  the  proposal. 

3 .  Impacts  on  Economic  Considerations: 

a.  Impacts  on  State  and  Regional  Economies:  Neither  the 
original  proposal  nor  this  alternative  would  have  major  economic  impacts  on 
areas  of  Alaska  outside  the  Nome  census  division.  Therefore,  the  general 
economic  impacts  which  would  result  in  other  areas  of  the  state  are  not  dis¬ 
cussed  in  the  text  of  this  document.  However,  possible  oilspills  could  impact 
the  lower  and  upper  Yukon  salmon  fisheries  described  in  Section  III.D.l.  The 
probability  and  degree  of  impact  of  possible  oilspills  are  discussed  in  Sec¬ 
tion  IV. A. 4. 


b .  Impacts  on  Local  Economy  (Defined  as  the  Economy  of  the 
Nome  Census  Division,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate 
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Area^) .  Deletion  of  the  northern  blocks  would  reduce  substantially  the  ex¬ 
pected  finds  of  oil  and  gas,  and  would  reduce  the  economic  impacts  on  the  Nome 
census  division.  However,  these  economic  impacts  would  still  be  very  large. 
Projected  impacts  of  this  alternative  are  compared  to  impacts  of  the  original 
proposal  in  Table  IV.E.3.b.-l.  Refer  to  Section  IV.B.3.b.,  which  discusses 
the  proposal,  for  an  explanation  of  the  different  categories  of  employment 
impact,  and  for  information  about  economic  problems  which  are  expected  to 
accompany  OCS  development. 

Conclusion :  Refer  to  Table  IV.E.3.b.-l  for  employment  and  population  projec¬ 

tions  . 

Effect  of  Mitigating  Measures:  Refer  to  Section  IV.B.3.b. 

Cumulative  Effects:  See  Section  IV.B.3.b. 

Unavoidable  Adverse  Effects:  Refer  to  Section  IV.B.3.b. 

F •  Alternative  V  -  Eastern  Deletion  (248  Blocks) 

This  alternative  suggests  the  deletion  of  181  blocks  in  the  eastern  half  of 
the  proposed  sale  area  (see  Fig.  II .B.5 .a. -1) .  The  following  sections  assess 
the  impacts  of  oil  and  gas  leasing  for  Alternative  V. 

1 •  Impacts  on  Social  Systems: 

a*  Impacts  on  Population:  This  alternative  would  delete  181 
blocks  in  the  eastern  portion  of  Norton  Sound,  reducing  by  42  percent  the  to¬ 
tal  area  of  the  proposed  sale,  reducing  by  80  percent  the  amount  of  recover¬ 
able  oil,  and  reducing  by  75  percent  the  amount  of  recoverable  gas  for  the 
proposal.  The  social  impacts  associated  with  reductions  in  potentially  of¬ 
fered  blocks  assumes  an  offshore  loading  scenario  which  is  considerably  dif¬ 
ferent  from  the  onshore  scenario  of  the  proposal  and  other  alternatives.  The 
eastern  deletion  alternative  provides  the  most  drastic  change  in  OCS  develop¬ 
ment  conditions  of  all  the  alternatives  considered,  including  the  proposal. 
OCS  population  projected  is  reduced  substantially  and  is  presumed  to  be 
largely  based  offshore,  reducing  the  interaction  effects  likely  to  occur  with 
onshore  development. 

Under  this  alternative,  population  impacts  in  year  5  of  the  development  (1987) 
are  1539,  a  36  percent  reduction  over  the  proposed  2387  for  that  year.  In  the 
offshore  case,  the  fifth  year  contains  peak  population  levels.  Subsequent  OCS 
population  levels  are  1488,  1197,  and  709  in  1988,  1989,  and  1990,  represent¬ 
ing  reductions  of  53  percent,  57  percent,  and  74  percent,  respectively,  in 
additional  OCS  population  projected  for  the  Nome  area  over  projections  for  the 
proposal.  During  peak  impacts,  this  is  a  significant  reduction.  Another 
sizable  difference  between  this  alternative  and  the  proposal  results  from 
reduction  in  the  duration  of  peak  impacts  from  seven  under  the  proposal  to 
five  with  this  alternative.  Except  for  these  differences,  this  alternative 
provides  a  moderation  in  the  level  and  intensity  of  boom  town  growth  condi¬ 
tions  already  discussed  under  the  proposal,  rather  than  a  difference  in  kind. 
For  further  discussion,  see  the  analysis  under  the  proposal. 
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Table  IV.E.3.b.-l 

Comparison  of  Employment  and  Population  Impacts  of  Alternative  IV 
To  the  Impacts  of  the  Proposal 


Year 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

Year 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

1/ 


2/ 


3/ 


4/ 


Source: 


(1)  (2)  (3)  (4)  (5) 


Proposal  (No  Blocks  Deleted) 


New  Jobs  Caused  Directly  &  Indirectly  by  OCS  Activities 

Population  Increase 

Petroleum 

All  Jobs 

Jobs  Filled  By  Persons 

Resulting  From 

Jobs 

Filled  By 

Who  Would  Have  Been 

OCS  Activities 

Filled  By 

OCS 

In  the  Nome  Area  i 

n  Total 

(Excluding 

Commuters*  ^ 

In-Migrants^ 

the  Absence  of  OCS 

l  ^  New  Jobs 

Commuters) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

664 

0 

255 

919 

228 

1,408 

21 

309 

1,738 

443 

2,729 

287 

352 

3,368 

1,105 

2,385 

460 

333 

3,178 

1,617 

2,588 

800 

327 

3,715 

2,387 

2,912 

1,110 

371 

4,393 

3,169 

1,527 

839 

376 

2,742 

2,755 

1,077 

435 

317 

1,829 

1,676 

868 

199 

304 

1,371 

998 

801 

90 

310 

1,201 

693 

814 

45 

315 

1,174 

571 

832 

29 

320 

1,181 

533 

801 

20 

324 

1,145 

510 

799 

8 

329 

1,136 

484 

801 

5 

329 

1,135 

432 

814 

4 

330  • 

1,148 

429 

832 

3 

334 

1,169 

431 

801 

2 

334 

1,137 

428 

Alternative  IV  (Deletion  of  Northern  Blocks)*^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

209  (31  %) 

0 

97 (38  %) 

306  (33  %) 

83  (36  %) 

756  (54  %) 

0 

159 (51 %) 

915  (53  %) 

182  (41  %) 

1,584  (58  %) 

56  (20  %) 

315  (89  %) 

1,955  (58%) 

536  (49  %) 

1,663  (70  %) 

162  (35  %) 

302  (91  %) 

2,127  (67  %) 

814  (50  %) 

1,449  (56  %) 

204  (26  %) 

301  (92  %) 

1,954  (53  %) 

970  (41  %) 

1,630  (56%) 

277  (25  %) 

329  (89  %) 

2,236  (51  %) 

1,187  (37  %) 

1,310  (86  %) 

250  (30  %) 

315  (84  %) 

1,875  (68%) 

1,137  (41  %) 

782  (73  %) 

188  (43  %) 

333(105  %) 

1,303  (71  %) 

993  (59  %) 

703  (81  %) 

73  (37  %) 

323(106  %) 

1,099  (80  %) 

659  (66  %) 

826(103  %) 

39  (43  %) 

325(105  %) 

1,190  (99  %) 

559  (81  %) 

941(116%) 

28  (62  %) 

319(101 %) 

1,288(110%) 

529  (93  %) 

691  (83  %) 

11  (38%) 

322(101  %) 

1,024  (87  %) 

485  (91  %) 

666  (83  %) 

0 

297  (92  %) 

963  (84  %) 

378  (74  %) 

641  (80  %) 

0 

288  (88  %) 

929  (82  %) 

365  (75  %) 

770  (96  %) 

0 

290  (8fe  %) 

1,060  (93  %) 

368  (85  %) 

930(114  %) 

0 

320  (97  %) 

1,250(109  %) 

409  (95  %) 

680  (82  %) 

0 

314  (94  %) 

994  (85  %) 

400  (93  %) 

655  (82  %) 

0 

283  (85  %) 

938  (82  %) 

357  (83  %) 

Figures  in  column  1  refer  to  oil-related  jobs  held  by  commuters  (workers  recruited  from  outside  the  Nome  cen¬ 
sus  division,  who  would  fly  to  residences  far  removed  from  the  Nome  area  during  periods  of  rest).  While  on  duty 
in  the  Nome  area,  commuters  would  be  housed  in  company  dormitories  either  offshore  or  at  a  site  outside  the 
present  limits  of  the  city  of  Nome.  Because  these  commuters  would  have  a  minimal  impact  on  the  local  economy, 
they  are  omitted  from  projections  of  population  increase  shown  in  column  5.  Please  note  that  figures  in  column  1 
represent  the  number  of  commuters  who  would  be  on  duty  in  the  Nome  area  on  any  given  day.  The  total  number 
of  commuters,  including  those  who  on  a  given  day  would  be  residing  outside  the  Nome  area  during  a  period  of  rest, 
are  substantially  larger  than  the  figures  in  column  1. 

Figures  in  column  2  refer  to  jobs  of  all  types  caused  directly  or  indirectly  by  OCS  development,  including  oil-related 
jobs  and  jobs  in  retail  trade  and  services  or  in  local  government,  which  are  filled  by  persons  in  the  OCS  in-migrant 
category.  OC  S  in-migrants  include  all  persons  (except  commuters)  attracted  to  the  Nome  area  due  to  improved 
employment  opportunities  resulting  from  OCS  development.  These  figures  include  jobs  held  by  workers  brought 
to  the  Nome  area  by  the  oil  companies,  as  long  as  these  workers  actually  reside  in  the  Nome  area  (unlike 
commuters). 

Figures  in  column  3  refer  to  jobs  of  all  types  caused  directly  or  indirectly  by  OCS  development,  including  oil-related 
jobs  and  jobs  in  retail  trade  and  services  or  in  local  government,  which  are  filled  by  persons  who  would  have  been 
in  the  Nome  area  in  the  absence  of  OCS  development. 

Figures  in  parentheses  refer  to  the  impact  of  Alternative  IV  as  a  percentage  of  the  impact  of  the  proposal. 


Output  of  the  SCIMP  model  of  the  Institute  of  Social  and  Economic  Research,  University  of  Alaska,  based  on  petroleum 
development  figures  supplied  by  Alaska  OCS  Office.  The  model  also  employed  certain  assumptions  developed 
by  the  Alaska  OCS  Office,  as  well  as  assumptions  which  are  an  integral  part  of  the  SCIMP  model. 


This  alternative  significantly  reduces  the  assumed  impacting  population  from 
the  proposal  or  any  other  alternative.  Offshore  loading  may  also  affect  the 
location  of  the  workers  and  other  OCS  support  anticipated  for  the  Nome-Cape 
Nome  area.  (Refer  to  the  discussion  under  subsistence  and  infrastructure  for 
this  alternative,  Sections  IV.F.l.c.  and  e. 

Conclusion:  This  alternative  reduces  by  over  50  percent  the  levels  of  peak 
population  impact  projected  under  the  proposal.  It  also  reduces  the  duration 
of  the  peak  period  from  7  to  5  years.  Other  changes  expected  are  moderations 
of  predicted  changes  discussed  under  the  proposal. 

Population  impacts  are  significantly  reduced  with  this  alternative,  making  it 
more  like  the  exploration  phase  than  any  of  the  development  phase  alterna¬ 
tives,  including  the  proposal. 

Effect  of  Mitigating  Measures:  See  the  discussion  under  Sections  IV.B.l.c. 
and  e. 

Cumulative  Effects:  Cumulative  effects  would  be  the  same  as  those  discussed 
for  the  proposal.  (Refer  to  Sec.  IV.B.l.a.) 

Unavoidable  Adverse  Effects:  A  growth  rate  of  4  percent  over  the  period  would 
not  pose  serious  unavoidable  adverse  effects  to  the  area. 

b.  Impacts  on  Sociocultural  Systems:  This  proposal  reduces 
sociocultural  impacts  on  Unalakleet,  Shaktoolik,  Elim,  Koyuk,  Stebbins,  and 
St.  Michael,  should  any  exploration  activity  or  interaction  indirectly  impact 
them. 

Conclusion:  Since  it  is  expected  that  offshore  loading  would  occur  in  the 
development  phase  after  exploration,  for  this  deletion  the  total  impacts  on 
the  Norton  Sound  area  would  be  reduced  at  later  dates  in  the  oil  development 
process . 

Effect  of  Mitigating  Measures:  If  the  suggested  Orientation  Program  measure 
contained  discussions  of  the  present  people,  their  institutions,  the  function 
of  those  institutions  and  groups,  and  the  effects  that  contacts  by  OCS-related 
employees  in  the  villages  could  have,  then  with  increased  understanding,  the 
orientation  program  could  lessen  the  impacts,  but  could  not  totally  mitigate 
them. 

Cumulative  Effects:  Since  the  lease  area  under  this  alternative  is  along  the 
east  shore  of  Norton  Sound,  the  proposed  Alaska  state  sale  could  appreciably 
interact  with  the  impacts  of  exploration  and  development  for  the  proposed 
Federal  sale.  Thus,  there  would  be  some  reduction  in  cumulative  impacts  by 
the  eastern  deletion.  Reduction  of  impacts  would  make  cumulative  impacts 
minimal . 

Unavoidable  Adverse  Effects:  This  alternative  produces  unavoidable  adverse 
effects  similar  to  the  proposal.  These  effects  for  the  villages  are  lowered 
only  a  little  by  this  deletion. 
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c .  Impacts  on  Subsistence  Patterns: 

Oilspill  Risk:  The  eastern  deletion  alternative  reduces  substantially  the 
risk  to  the  six  oilspill  targets  identified  in  the  discussion  under  the  pro¬ 
posal.  Only  the  gray  whale  feeding  area  and  winter  mid-boundary  No.  4  targets 
off  the  Northeastern  Cape  and  the  Punuk  Islands  maintain  significant  oilspill 
risk  within  a  10-day  period  under  this  alternative.  Therefore,  risk  to 
Savoonga  and,  to  a  lesser  extent,  Gambell,  Diomede  and  King  Islands  would 
continue,  but  risk  to  other  village  species  subsistence  use  areas  and  primary 
subsistence  species  would  be  reduced. 

Onshore  Impacts:  The  population  demands  of  this  deletion  alternative  are 
small,  compared  to  the  proposal.  For  the  most  part,  impacts  are  only  slightly 
larger  than  the  exploration  phase  of  the  proposal,  peaking  at  an  additional 
425  resident  OCS  population  in  1990,  but  ranging  closer  to  200  for  the  period 
of  exploration  and  development  as  a  whole.  These  population  impacts  would  not 
significantly  affect  subsistence  activities,  as  is  the  case  for  the  proposal. 

Since  development  under  this  alternative  is  assumed  to  take  place  offshore, 
there  would  be  a  reduction  in  interference  with  subsistence  activities  asso¬ 
ciated  with  the  Nome  onshore  base.  This  offshore  base  could  presumably  house 
oil  workers  at  the  base,  providing  greater  separation  between  OCS-related 
workers  and  the  onshore  villages  and  towns  of  the  Norton  Sound  region.  From 
this  standpoint,  this  alternative  might  provide  more  complete  enclave  condi¬ 
tions  which  might  encourage  less  uncontrolled  fish  and  game  exploitation  in 
off  hours.  The  enclave  conditions  of  the  offshore  case  might  also  reduce 
other  social  impacts  to  the  Nome-Cape  Nome  area,  discussed  in  greater  detail 
in  the  infrastructure  section  (IV.F.l.e.).  These  enclave  conditions  would 
also  reduce  the  interaction  effects  assumed  to  occur  with  the  introduction  of 
industrial  populations  into  a  predominantly  subsistence-based  region,  dis¬ 
cussed  in  the  following  paragraph. 

Harvest  Pressure  and  other  Sociocultural  Impacts:  OCS-related  population,  and 
associated  dependents,  is  much  smaller  in  this  alternative.  Their  presumed 
location  offshore  would  reduce  the  interaction  effects  which  encourage  escala¬ 
tion  of  subsistence  and  commercial  harvesting  of  local  fish  and  game.  If  jobs 
for  local  residents  were  available  in  the  offshore  case,  these  jobs  and  re¬ 
sulting  cash  could  affect  subsistence  hunts,  but  this  would  be  less  likely 
than  under  the  proposal  or  other  onshore  alternatives. 

Conclusion :  From  the  standpoint  of  oilspill  risk,  this  scenario  is  signifi¬ 
cantly  different  from  the  proposal,  reducing  substantially  the  risk  to  all  the 
high  risk  targets,  except  those  close  to  the  eastern  shores  of  St.  Lawrence 
Island.  From  the  standpoint  of  onshore  impacts  and  harvest  pressure,  impacts 
anticipated  under  the  proposal  would  be  significantly  moderated.  Since  this 
alternative  assumes  offshore  basing  of  oil  and  gas  development  activity, 
population  associated  with  OCS  support  could  be  totally  or  substantially 
enclaved  offshore,  with  relatively  minimal  contacts  at  airports  and  other 
transportation  points  being  the  major  source  of  interaction  with  local  popu¬ 
lations.  Native  participation  in  offshore  work  is  also  assumed  to  be  less 
likely,  thus  reducing  some  of  the  pressures  toward  commercialization  more 
likely  to  occur  with  the  proposal. 
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Another  benefit  of  offshore  loading  from  a  social  perspective  is  the  greater 
control  industry  could  exercise  over  the  off-hours  behavior  of  workers,  if 
they  are  enclaved.  If  this  extended  to  off  hours  local  fishing  and  hunting 
activity,  it  could  be  a  significant  reduction  from  the  proposed  onshore  mean 
case.  Under  this  alternative,  the  Savoonga,  and  to  a  lesser  extent  Gambell, 
as  well  as  Diomede  and  King  Island  villages  that  are  dependent  on  walrus  and 
whales  would  maintain  higher  risk  of  a  probable  oilspill  to  their  primary  use 
area  and  resources.  Other  Norton  Sound  villages  would  be  much  less  likely  to 
suffer  these  risks. 

Effect  of  Mitigating  Measures:  See  the  discussion  under  the  proposal,  Sec¬ 
tion  IV.B.l.c. 

Cumulative  Effects:  Refer  to  the  discussion  under  the  proposal  (Sec. 
IV.B.l.c.). 

Unavoidable  Adverse  Effects:  Refer  to  the  discussion  under  the  proposal,  Sec¬ 
tion  IV.B.l.c.  The  same  effects  mentioned  would  apply  here,  except  that  they 
would  be  substantially  moderated. 

d.  Impacts  on  Village  Livelihood:  With  this  alternative,  the 
potential  effects  on  villages  in  Norton  Sound  would  be  reduced  if  there  were  a 
corresponding  reduction  in  village  participation  in  OCS  and  related  work. 
This  would  probably  occur  under  the  scenario  for  this  alternative,  given  lower 
population  demands  forecasted  and  the  greater  distance  of  the  offshore  work 
force  and  activity  from  normal  village  activities. 

The  reduction  in  platforms,  pipelines,  and  resulting  oilspill  risk  is  dis¬ 
cussed  in  Section  IV.F.l.c.  Any  significant  impacts  on  salmon  or  herring 
would  affect  village  economies  that  are  dependent  on  these  commercial  fish¬ 
eries.  Effects  on  walrus  and  seals  would  affect  village  income  from  ivory  and 
other  craft  sales.  See  the  discussion  under  the  proposal  (Sec.  IV.B.l.d.). 

Conclusion:  This  alternative  would  reduce  impacts  on  village  economies,  both 
by  reducing  population  and  related  onshore  development,  and  by  reducing  the 
number  of  platforms,  pipelines,  and  associated  oilspill  risk.  For  a  dis¬ 
cussion  of  oilspill  risk,  see  the  analysis  for  biological  resources  (Sec. 
IV. F. 2.)  and  the  subsistence  section  (IV.F.l.c.). 

Effect  of  Mitigating  Measures:  See  the  discussion  under  the  proposal  on  sub¬ 
sistence  (Sec.  IV.B.l.c.)  and  village  livelihood  (IV.B.l.d.). 

Cumulative  Effects:  Refer  to  the  discussion  under  the  proposal  on  subsistence 
(Sec.  IV.B.l.c.),  village  livelihood  (IV.B.l.d),  and  subsistence  under  this 
alternative  (IV.F.l.c.). 

Unavoidable  Adverse  Effects:  These  would  be  the  same  as  for  subsistence 
(Sec.  IV.F.l.c.). 

e .  Impacts  on  Urban  Infrastructure: 

Introduction :  Sources  of  information  for  the  following  discussion  are: 
Policy  Analysts,  Ltd.  (1980),  Technical  Report  No.  53;  Institute  of  Social  and 
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Economic  Research  (1980),  Bering-Norton  Base  Case  and  Impact  Results  from  the 
MAP  and  SCIMP  Models.  This  discussion  assumes  an  offshore  loading  operation 
requiring  only  limited  onshore  facilities  and/or  activity. 

Housing  and  Residential  Land  Use:  Increased  demand  for  additional  housing 
units  and  residential  land  would  begin  1  year  after  the  proposed  lease  sale. 
These  demands,  however,  are  significantly  less  than  those  in  Alternative  I. 
The  peak  demand  in  1989  would  be  for  137  additional  housing  units,  requiring 
from  22  to  44  additional  residential  acres.  It  is  reasonable  to  believe  that 
this  demand  could  be  accommodated  as  the  end  result  constitutes  a  surplus  of 
only  85  housing  units  at  the  end  of  the  forecast  period.  Due  to  Nome's  cur¬ 
rent  housing  shortage,  these  units  could  hardly  be  considered  surplus. 

Utilities :  Under  this  alternative,  Nome's  water  supply  should  be  adequate  for 
the  forecast  period,  although  storage  capacity  should  be  increased.  The  pro¬ 
posed  new  sewage  treatment  facility  should  be  adequate  for  the  forcast  period. 

Electrical  generation  would  not  be  sufficient  to  meet  the  peak  amounts  under 
this  forecast,  and  would  probably  require  additional  generating  capacity. 
Telephone  service  demand  increases  would  require  the  installation  of  solid 
state  switching  equipment. 

Public  Safety:  This  alternative  does  not  require  additional  sworn  officers  or 
detention  facilities.  Fire  flow  requirements  are  not  currently  met;  this 
forecast  mildly  increases  the  requirements. 

Education :  This  alternative  requires  both  additional  teachers  and  additional 
facilities.  These  additional  requirements  are  significantly  less  than  Al¬ 
ternative  I  and  by  allowing  the  teacher/student  and  classroom/student  ratio  to 
rise  during  the  peak  in  1989,  the  system  would  only  require  the  addition  of 
two  teachers  and  two  classrooms  over  the  forecast  period. 

Health  Care:  Under  this  alternative,  not  more  than  two  additional  acute  care 
beds  would  be  required  to  meet  the  peak  requirements  in  1989.  No  additional 
physicians  would  be  required. 

Public  Revenues:  The  financing  of  additional  services  demands  under  this 
alternative  would  be  a  very  minor  problem  for  Nome. 

Conclusion;  The  impacts  to  Nome  under  this  alternative  would  be  almost  non¬ 
existent.  While  some  shortages  of  housing  might  occur,  it  is  probable  that 

the  long  term  effects  of  peak  housing  demands  might  help  to  eliminate  Nome’s 
current  housing  shortage. 

Effect  of  Mitigating  Measures:  None  are  required. 

Cumulative  Effects:  The  Port  of  Nome  Deepwater  Terminal,  the  Lost  River 
Mining  Project,  and  to  a  lesser  degree,  State  of  Alaska  sale  38,  would  all 
impact  Nome.  These  projects,  taken  collectively,  would  probably  have  a  more 
significant  impact  on  the  Nome  infrastructure  than  this  alternative. 

Unavoidable  Adverse  Effects:  The  long-term  effect  to  the  community  would  be 
an  increase  of  4  percent  in  population  over  the  forecasted  growth  of  the 
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community  without  this  proposed  lease  sale  alternative.  The  increased  infra¬ 
structure  demands  attributable  to  this  growth  should  be  easily  accommodated  by 
the  community. 

2.  Impacts  on  Biological  Resources: 

a.  Impacts  on  Yukon  River  Delta  Habitat:  The  effects  on  the 
delta  would  be  slightly  less  with  the  eastern  deletion  than  with  the  proposal. 
The  deletion  of  blocks  in  the  eastern  part  of  the  proposed  lease  area  may 
encourage  initial  exploration  of  the  Norton  Basin  on  the  northern  and  western 
blocks.  The  initial  exploration  activity  on  blocks  far  away  from  the  delta 
may  slightly  decrease  the  risk  of  unpredictable  blowouts  near  the  delta. 
Also,  if  subsequent  development  of  the  Norton  Basin  occurs  in  the  northern  and 
western  areas  first,  this  alternative  may  slightly  decrease  the  likelihood 
that  potentially  damaging  shore  facilities  would  be  built  close  to  the  delta. 

The  slight  benefit  of  the  eastern  deletion  would  be  greatly  modified  by  the 
plans  of  the  State  of  Alaska  and  private  groups  to  lease  the  same  area  (the 
delta)  that  the  eastern  deletion  might  benefit. 

Conclusion:  The  impacts  on  the  delta  with  the  eastern  deletion  should  be 
similar  to  the  impacts  of  the  proposal  with  the  suggested  mitigating  measure 
on  Area  of  Special  Concern  (see  Sec.  IV.B.2.a.  and  II.B.l.c.)  which  is  de¬ 
signed  to  ensure  safe  leasing  of  the  southeastern  blocks. 

Effect  of  Mitigating  Measures:  The  effectiveness  of  most  of  the  mitigating 
measures  that  relate  to  the  delta  should  be  the  same  without  the  eastern 
blocks  as  with  all  of  the  blocks  (i.e.,  the  proposal).  One  suggested  miti¬ 
gating  measure,  the  Information  to  Lessees  on  the  Area  of  Special  Concern 
(Yukon  River  Delta),  applies  only  to  blocks  in  the  southeastern  corner,  which 
would  be  dropped  if  the  eastern  deletion  were  selected.  (See  Sec.  II.B.l.c.) 

Cumulative  Effects:  As  stated  above,  the  slight  benefit  to  the  delta  of  the 
eastern  deletion  would  be  greatly  modified  by  the  plans  of  the  State  of  Alaska 
and  private  groups  to  lease  the  exact  area  (Yukon  River  Delta)  that  the  east¬ 
ern  deletion  might  benefit. 

Unavoidable  Adverse  Effects:  The  unavoidable  effects  on  the  delta  without  the 
eastern  blocks  should  be  the  same  as  with  the  proposal  (Sec.  IV.B.2.a.). 

b.  Impacts  on  Fish  Resources:  Summer  concentrations  of  king 
crab,  demersal  f infishes,  herring,  and  salmonids  would  benefit  from  this 
deletion.  Risk  probability  of  the  proposal,  would  be  reduced  43  to  12  per¬ 
cent,  by  adoption  of  this  alternative.  The  Yukon  Delta,  an  important  area  for 
salmonids,  would  not  be  affected  by  this  alternative,  nor  would  the  inner 
waters  of  Norton  Sound  (the  risk  probability  remaining  similar  to  that  of  the 
proposal) . 

Conclusion:  Based  on  a  10-day  oilspill  event,  deletion  of  the  eastern  blocks 
from  the  proposed  sale  would  minimally  reduce  fisheries  impacts  on  king  crab, 
herring,  salmonids,  demersal  f infishes,  and  forage  species  that  spawn,  rear, 
and  at  least  seasonally,  inhabit  the  inshore  areas  of  Norton  Sound. 
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Effect  of  Mitigating  Measures:  Refer  to  the  propoal  (Sec.  IV.B.2.b.). 


Cumulative  Effects:  There  would  be  a  slight  reduction  in  impacts  on  fisheries 
elsewhere  in  the  Norton  Basin  if  this  alternative  were  selected,  as  compared 
to  the  proposal. 

Unavoidable  Adverse  Effects:  The  effects  of  a  major  oil  pollution  event  on 
nearshore  fish  populations,  especially  during  nearshore  spawning,  could  be 
serious;  however,  the  risk  probability  with  this  alternative  would  be  very 
low. 

Impacts  on  Commercial  Fisheries:  At  this  time,  only  fishing  for  king  crab  is 
carried  on  within  the  area  proposed  for  deletion  by  this  alternative,  and 
generally,  only  within  a  small  portion  of  the  blocks.  This  fishery  is  also 
limited  in  time;  the  catch  quota  is  currently  received  in  less  than  a  month  of 
fishing.  During  the  fishing,  gear  loss  or  damage  could  occur  as  a  result  of 
oil  industry  operations  and,  remotely,  vessel  collisions.  This  alternative, 
while  reducing  the  already  minor  potential  conflicts,  would  present  no  reduc¬ 
tion  in  oilspill  risk  probability  to  the  commercial  fishery. 

Conclusion:  Deletion  of  the  eastern  blocks  would  to  some  almost  negligible 
degree,  reduce  adverse  impacts  on  commercial  fishing  operations.  This  reduc¬ 
tion  would  be  limited  to  a  decrease  in  gear  loss/damage  and  vessel  collisions. 

Effect  of  Mitigating  Measures:  Refer  to  the  proposal  (Sec.  IV.B.2.b.). 

Cumulative  Effects:  If  the  commercial  fishery  should  expand  to  harvest  more 
king  crab,  or  to  fish  for  other  species,  e.g.,  bottomfish,  this  alternative 
would  reduce  the  adverse  impacts  of  oil  development  on  the  commercial  fishery 
to  some  speculative  degree.  An  oilspill  from  a  source  outside  the  deleted 
eastern  blocks  might  still  indirectly  impact  the  fishery  through  reduction  in 
the  resource  being  harvested.  This  obviously  cannot  be  quantified,  given 
existing  data  and  other  conditions,  e.g.,  markets. 

Unavoidable  Adverse  Effects:  This  alternative  would  not  decrease  oilspill 
risk  probability  affecting  nearshore  fisheries  resources  (oil  pollution  events 
here,  moving  seaward  and  out  of  the  area). 

c.  Impacts  on  Birds:  This  alternative  reduces  the  overall 
unrisked  probabilities  of  an  oilspill  contacting  coastal  habitats  by  about  80 
percent  from  that  of  the  proposal. 

Oilspill  conditional  probabilities  for  contacting  the  coastal  beaches  and 
lagoons  from  Safety  Lagoon  to  Rocky  Point  are  practically  eliminated  with  this 
alternative  (Table  21,  land  segments  19  and  21,  Appendix  J) .  Substantial 
reduction  in  unrisked  probabilities  of  a  spill  contacting  the  Bluff  colony  and 
adjacent  sea  bird  colony  foraging  area  occur  with  this  alternative  (Tables  13 
and  14,  Appendix  J,  targets  SBD.  For.  3  SUM).  The  Sledge  Island  sea  bird 
foraging  area  oilspill  risk  was  reduced  from  16  to  36  percent  with  the  pro¬ 
posal  (Table  7)  to  4  to  10  percent  with  this  alternative  (Table  13,  Appen¬ 
dix  J) ,  although  conditional  risks  from  tanker  traffic  and  pipelines  in  the 
western  part  of  the  proposed  sale  area  would  still  exist.  This  alternative 
could  greatly  reduce  risks  of  oilspills  contacting  the  Yukon  Delta  (entrain¬ 
ment  area,  Appendix  J,  Fig.  J-4)  waterfowl  and  shorebird  habitat  from  that  of 
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the  proposal  (Tables  7,  8,  13,  and  14,  Appendix  J).  Southeastern  blocks 
showing  the  highest  condition  oilspill  risk  to  the  Yukon  Delta  (Tables  1,  2 
and  3)  would  be  deleted  with  this  alternative.  Bird  habitats  in  the  Chirikov 
Basin  area  and  northeast  St.  Lawrence  Island  (water  segments  26-30,  Table  15, 
Appendix  J),  oilspill  contact  probabilities  (Tables  15  and  21)  are  substan¬ 
tially  reduced,  although  most  of  the  risk  to  this  habitat  and  major  sea  bird 
population  may  be  from  oil  tanker  traffic. 

Disturbance  of  nesting  sea  birds  and  waterfowl  along  the  coast  of  the  Seward 
Peninsula  from  air  and  boat  traffic  may  be  reduced  with  this  alternative. 

Conclusion:  Potential  impacts  to  birds  and  their  habitats  along  the  Seward 
Peninsula  and  the  Yukon  Delta  could  be  substantially  reduced  with  this  al¬ 
ternative  compared  to  the  proposal.  If  a  major  oilspill  occurred,  moderate 
local  impacts  would  be  likely  to  occur,  although  high  local  impacts  would 
still  be  possible.  Significant,  long  term  regional  impacts  would  be  very 
unlikely. 

Effect  of  Mitigating  Measures:  Refer  to  discussion  in  Alternative  I,  Sec¬ 
tion  IV.B.2.C. 

Cumulative  Effects:  The  cumulative  effects  of  this  alternative  could  be 
reduced  slightly  from  those  described  in  the  proposal.  However,  the  degree  of 
impact  from  other  projects  could  be  the  same  as  with  the  proposal. 

Unavoidable  Adverse  Effects:  The  unavoidable  adverse  effects  described  in  the 
proposal  may  be  substantially  reduced  with  this  alternative. 

d.  Impacts  on  Marine  Mammals:  See  Section  IV.B.2.d.  for  a 
general  discussion  of  potential  impacts  on  marine  mammals.  (Unless  otherwise 
specified,  oilspill  contact  probabilities  referred  to  in  this  section  assume 
the  occurrence  of  development  to  the  extent  estimated  herein  (Sec  II. A.)  and 
associated  spill  rates  (Samuels  and  Lanfear,  1981).)  Attention  is  directed  to 
10-day  trajectories  of  spills  greater  than  1000  barrels. 

As  shown  in  Appendix  J,  Tables  13  and  21,  shorelines  and  shore  fast  ice  which 
are  of  importance  to  spotted  seal,  walrus,  or  ringed  seal,  are  under  little  if 
any  risk  of  contact  from  oilspills  under  this  alternative.  In  winter,  off¬ 
shore  areas  (Mid-boundary  targets)  immediately  south  of  Nome  would  be  under 
only  4  percent  risk  (as  compared  to  19  percent  under  the  proposal);  little,  if 
any,  risk  in  eastern  Norton  Sound;  little,  if  any,  in  southern  Norton  Sound 
(as  compared  to  11  percent  under  the  proposal);  and,  from  4-16  percent  (as 
compared  to  26-53  percent  under  the  proposal)  immediately  to  the  northwest  or 
southwest  of  the  alternative  lease  area  (Appendix  J,  Table  13  versus  Table  7, 
Mid-boundary  targets  Nos.  1-5).  As  shown  in  Appendix  J,  Table  21,  there  is 
very  little  (0-6  percent,  segments  28,  30,  32,  and  33)  chance  that  oilspills 
would  penetrate  beyond  the  simulation  boundary  segments.  Therefore,  as  com¬ 
pared  to  Alternatives  IV  or  VI,  this  alternative  reduces  by  the  greatest 
extent  (to  low-moderate  levels)  overall  probability  of  spills  moving  within  or 
out  of  the  Sound,  and  thereby,  reduces  by  the  greatest  extent,  chances  that 
marine  mammals  would  be  affected  directly  or  indirectly  by  spills. 

Perhaps  the  most  significant  result  of  the  Oilspill  Risk  Analysis  is  predic¬ 
tion  that  major  marine  mammal  habitats  of  eastern  St.  Lawrence  Island  would  be 
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under  only  3  percent  risk  as  opposed  to  15  or  21  percent,  shown  for  Alterna¬ 
tives  I,  IV,  and  VI.  However,  as  for  Alternatives  I,  III,  and  IV,  south- 
western-most  blocks  would  be  leased  from  which,  if  a  spill  occurred  therein, 
it  would  be  very  likely  that  oil  could  reach  sensitive  areas  offshore  of  St. 
Lawrence  Island  (see  Appendix  J,  Table  5,  location  PI,  segment  31,  27  percent 
chance).  As  compared  to  Alternatives  I,  III,  IV,  or  VI,  this  alternative 
would  reduce  disturbance  to  the  greatest  extent  within  Norton  Sound  since 
overall  development  and  production  activities  would  be  at  their  lowest  level. 
Disturbance  in  the  inner  Sound  area  would  be  reduced  to  the  greatest  extent, 
suggesting  that  localized  impacts  in  much  of  the  inner  Sound  would  be  minimal, 
if  existent.  Although  these  potential  reductions  in  impacts  are  not  likely  to 
have  major  implications  to  regional  marine  mammal  distribution  and  population 
status ,  it  is  likely  that  localized  noise  and  behavioral  disturbance  would  be 
minimal  under  this  alternative.  Therefore,  this  alternative  may  have  substan¬ 
tial  reduction  of  impacts  on  subsistence  harvest  by  inhabitants  of  the  per¬ 
imeter  of  Norton  Sound.  (See  Sec.  IV.F.l.c.) 

Conclusion :  As  compared  to  the  proposal,  Alternative  V  provides  substantial 
reduction  of  risks  of  direct  and  indirect  oilspill  impacts  on  marine  mammals 
frequenting  offshore  environments  of  Norton  Sound  and  the  northern  Bering  Sea, 
as  well  as  walrus  habitat  of  eastern  St.  Lawrence  Island.  The  overall  prob- 
ability  of  spill  movements  into  western  Norton  Basin  or  the  central  Bering  Sea 
would  be  reduced  substantially  as  well.  This  alternative  provides  greater 
protection  to  these  areas  of  marine  mammal  abundance  than  would  Alterna¬ 
tive  IV.  However,  southwestern-most  blocks  would  be  leased  from  which,  if  a 
spill  occurred  therein,  it  would  be  very  likely  that  oil  could  reach  sensitive 
areas  near  or  at  eastern  St.  Lawrence  Island.  Due  to  reduced  level  of  activi¬ 
ties  associated  with  this  alternative,  overall  disturbance  and  potential 
impacts  on  marine  mammals  would  be  reduced,  especially  in  inner  Norton  Sound. 

Effect  of  Mitigating  Measures:  Effectiveness  of  mitigating  measures,  espe¬ 
cially  those  specifically  intended  to  minimize  impacts  on  marine  mammals, 
would  be  as  effective  as  discussed  in  Section  IV.B.2.d. 

Cumulative  Effects:  The  contribution  to  and  potential  significance  of  cumula¬ 
tive  effects  on  marine  mammals  associated  with  this  alternative  would  be 
essentially  the  same  as  those  of  the  proposal,  although  some  localized  reduc¬ 
tion  of  impact  of  indeterminant  extent  may  be  afforded. 

Unavoidable  Adverse  Effects:  Unavoidable  adverse  effects  would  be  essentially 
the  same  as  those  discussed  for  the  proposal. 

e.  Impacts  on  Endangered  Species:  See  Section  IV.B.2.e.  for 
a  general  discussion  of  potential  direct  and  indirect  impacts  on  endangered 
species.  (Unless  otherwise  specified,  oilspill  risk  analyses  made  in  this 
section  refer  to  probabilities  conditional  on  the  development  of  a  production 
field  as  presumed  in  Section  II. A.,  and  to  associated  spill  contact  rates 
(Samuels  and  Lanfear,  1981).)  Attention  is  directed  to  10-day  trajectories  of 
spills  greater  than  1000  barrels. 

Appendix  J,  Tables  13  and  14,  show  that  under  this  alternative  there  would  be 
approximately  47-49  percent  reduction  (as  compared  to  the  proposal)  in  risk  of 
spills  greater  than  1000  barrels  hitting  a  portion  of  the  Chirikov  Basin  gray 
whale  feeding  area.  There  would  be  only  a  3  percent  chance  (Appendix  J, 
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Tables  21  and  22)  that  spills  would  hit  eastern  St.  Lawrence  Island  gray  whale 
feeding  areas,  18-26  percent  less  than  would  be  incurred  under  the  proposal. 
These  fairly  substantial  reductions  in  oilspill  risks  to  known  important 
feeding  areas  of  gray  whales  suggest  that  probabilities  of  indirect  effects  on 
the  species  would  be  reduced  as  a  result  of  this  alternative  as  compared  to 
the  proposal  (for  Alternatives  III,  IV,  or  VI).  It  is  impossible  at  present 
to  predict  the  state  of  all  variables  which  would  determine  the  ultimate 
significance  of  such  change  in  vulnerability.  However,  since  the  Chirikov 
Basin  feeding  area  would  still  be  under  from  22-28  percent  risk  of  contact,  it 
remains  possible  that  such  interactions  could  have  localized,  short  term 
impacts  on  gray  whale  feeding  habitat  quality  or  quantity.  As  for  the  pro¬ 
posal,  direct  effects  may  also  occur  to  the  extent  that  whales  could  not  avoid 
spilled  oil.  Appendix  J,  Table  21,  shows  that  the  probability  of  spills 
greater  than  1000  barrels,  moving  north  toward  Cape  Wooley  and  the  Bering 
Strait  region,  is  very  low-ranging  from  0-4  percent  (segments  24-26)  as 
compared  to  low  to  moderate  rates  estimated  for  the  proposal  (0-13%).  Simi¬ 
larly,  contact  rates  for  segments  27-29  are  4-6  percent  for  spills  greater 
than  1000  barrels  (Appendix  J,  Table  21)  and  considerably  less  than  the  17-23 
percent  that  may  be  demonstrated  under  the  proposal  (Appendix  J,  Table  15). 
This  suggests  that  movement  of  spills  westward  toward  bowhead  migratory  cor¬ 
ridors  under  this  alternative  is  relatively  unlikely.  Effects  on  endangered 
species  to  noise  and  disturbance  associated  with  this  alternative  would  prob¬ 
ably  approximate  that  incurred  under  the  proposal,  although  perhaps  to  a 
lesser  extent  since  general  levels  of  activity  would  be  lowest.  (See  Sec. 
II. A.) 

There  is  little,  if  any,  chance  that  spills  associated  with  this  alternative 
would  encroach  upon  areas  in  the  immediate  vicinity  of  peregrine  nesting 
habitats  such  as  Sledge  Island  or  Topkok  Head  (Appendix  J,  Table  21,  1  percent 
and  less  than  0.5  percent  chance,  segments  23  and  19,  respectively).  However, 
since  the  proposal  poses  little  risk  to  these  areas,  Alternative  V  is  unlikely 
to  afford  substantial  additional  protection  to  peregrines  from  direct  oilspill 
effects.  As  for  the  proposal,  it  is  unlikely  that  disturbance  of  peregrine 
nesting  sites  would  be  incurred,  assuming  the  relevant  Information  to  Lessees 
is  adopted. 

Effect  of  Mitigating  Measures:  Effectiveness  of  mitigating  measures  would  be 
essentially  the  same  as  discussed  in  Section  IV.B.2.e. 

Conclusion:  Due  to  a  relatively  substantial  reduction  in  oilspill  risk  to 
known  feeding  areas  of  gray  whales,  indirect  effects  (e.g.,  reduction  of  food 
resources)  associated  with  Alternative  V  are  much  less  likely  than  may  be 
incurred  under  the  proposal,  assuming  development  occurred  to  the  extent 
estimated  herein.  However,  it  is  possible  that  localized,  short  term  impacts 
on  gray  whales  may  occur  since  risk  to  certain  areas  would  still  be  relatively 
high.  Magnitude  of  such  effects  cannot  be  quantified  at  this  time.  As  for 
the  proposal,  it  is  possible  that  endangered  whales  would  be  affected  detri¬ 
mentally  by  disturbance,  especially  those  species  for  which  little  index  of 
tolerance  to  human  activities  exist  and  for  which  major  population  segments 
occur  near  the  proposed  leasing  area,  i.e.,  bowhead  whales. 

Effect  of  Mitigating  Measures:  The  effect  of  mitigating  measure  would  be 
essentially  the  same  as  discussed  in  Section  IV.B.2.e. 
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Cumulative  Effects;  The  contribution  to  and  potential  significance  of  cumula¬ 
tive  effects  on  endangered  species  associated  with  this  alternative  would  be 
essentially  the  same  as  those  of  the  proposal,  although  some  localized  reduc¬ 
tion  of  impacts  may  be  afforded,  particularly  to  gray  whale  feeding  habitats 
near  St.  Lawrence  Island  or  in  the  Chirikov  Basin. 

Unavoidable  Adverse  Effects:  Although  oilspill-related  unavoidable  adverse 

impacts  may  be  somewhat  reduced  as  a  result  of  this  alternative,  other  un¬ 
avoidable  adverse  impacts  on  endangered  whales  would  remain  essentially  the 
same  as  described  for  the  proposal.  Unavoidable  adverse  impacts  on  peregrine 
falcons  are,  as  for  the  proposal,  likely  to  be  minimal,  if  existent  at  all, 
assuming  the  Information  to  Lessees  (Information  on  Bird  and  Mammal  Protec¬ 
tion)  is  adopted. 

3 .  Impacts  on  Economic  Considerations: 

a •  Impacts  on  State  and  Regional  Economies :  This  alternative 
would  not  have  major  economic  impacts  on  areas  of  Alaska  outside  the  Nome 
census  division.  Therefore,  the  general  economic  impacts  which  would  result 
in  other  areas  of  the  state  are  not  discussed  in  the  text  of  this  document. 
However,  possible  oilspills  could  impact  the  lower  and  upper  Yukon  salmon 
fisheries  described  in  Section  III.D.l.  The  probability  and  degree  of  impact 
of  possible  oilspills  are  discussed  in  Section  IV. A. 4. 

b-  Impacts  on  Local  Economy  (Defined  as  the  Economy  of  the 
Nome  Census  Division,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate 

Area):  The  economic  impacts  would  be  important  to  the  Nome  area.  Projected 

employment  and  population  impacts  of  this  alternative  are  compared  to  impacts 
of  the  proposal  in  Table  IV.F.3.b.-l.  Refer  to  Section  IV. B. 3. b. ,  which 
discusses  the  proposal,  for  an  explanation  of  the  different  categories  of 
employment  impact,  and  for  information  about  economic  problems  which  are 
expected  to  accompany  OCS  development. 

Cone lus1 on:  See  Table  IV.F.3.b.-l  for  employment  and  population  projections. 

Effect  of  Mitigating  Measures:  Refer  to  Section  IV.B.3.b. 

Cumulative  Effects:  See  Section  IV.B.3.b. 

Unavoidable  Adverse  Effects:  Refer  to  Section  IV.B.3.b. 

G-  Alternative  VI  -  Southern  Deletion  (272  Blocks) 

This  alternative  evaluates  the  deletion  of  157  blocks  in  the  southern  portion 
of  the  proposed  sale  area.  (See  Fig.  II.B.6.a.-l) .  The  following  sections 
assess  the  impacts  of  oil  and  gas  leasing  for  Alternative  VI. 

1 •  Impacts  on  Social  Systems: 

a*  Impacts  on  Population:  This  alternative  does  not  differ 
appreciably  from  the  proposal  in  projected  onshore  population  impacts,  which, 
during  peak  development,  are  significant.  (See  the  analysis  under  the  pro¬ 
posal,  Sec.  IV.B.l.a.).  F 
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Year 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 


Year 


1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

1/ 


2/ 


3/ 


4/ 


Table  IV.F.3.b.-l 

Comparison  of  Employment  and  Population  Impacts  of  Alternative  V 
To  the  Impacts  of  the  Proposal 


(1) 

(2)  (3) 

Proposal  (No  Blocks  Deleted) 

(4) 

(5) 

New  Jobs  Caused  Directly  &  Indirectly  by  OCS  Activities 

Population  Increase 

Petroleum 

All  Jobs 

Jobs  Filled  By  Persons 

Resulting  From 

Jobs 

Filled  By 

Who  Would  Have  Been 

OCS  Activities 

Filled  By 

°CS  2/ 

In  the  Nome  Area  in 

Total 

(Excluding 

Commuters1' 

In-Migrants^' 

the  Absence  of  OCS a'  New  Jobs 

Commuters) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

664 

0 

255 

919 

228 

1,408 

21 

309 

1,738 

443 

2,729 

287 

352 

3,368 

1,105 

2,385 

460 

333 

3,178 

1,617 

2,588 

800 

327 

3,715 

2,387 

2,912 

1,110 

371 

4,393 

3,169 

1,527 

839 

376 

2,742 

2,755 

1,077 

435 

317 

1,829 

1,676 

868 

199 

304 

1,371 

998 

801 

90 

310 

1,201 

693 

814 

45 

315 

1,174 

571 

832 

29 

320 

1,181 

533 

801 

20 

324 

1,145 

510 

799 

8 

329 

1,136 

484 

801 

5 

329 

1,135 

432 

814 

4 

330 

1,148 

429 

832 

3 

334 

1,169 

431 

801 

2 

334 

1,137 

428 

Alternative  V  (Deletion  of  Eastern  Blocks)^ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

209  (31  %) 

0 

97  (38  %) 

306  (33  %) 

83  (36  %) 

360  (26  %) 

0 

89 (29  %) 

449  (26  %) 

105  (24  %) 

971  (36  %) 

0 

215  (61  %) 

1,186  (35  %) 

254  (23  %) 

726  (30  %) 

0 

211  (63  %) 

937 (29  %) 

283  (18  %) 

1,093  (42  %) 

0 

196  (60  %) 

1,289  (35  %) 

275  (12  %) 

766  (26  %) 

0 

288  (78  %) 

1,054  (24  %) 

425  (13  %) 

874  (57  %) 

0 

280  (74  %) 

1,154  (42  %) 

368  (13  %) 

465  (43  %) 

0 

249  (79  %) 

714  (39%) 

325  (19  %) 

443  (51  %) 

0 

186  (61 %) 

629  (46  %) 

240  (24  %) 

388  (48  %) 

0 

156  (50  %) 

544  (45  %) 

204  (29  %) 

345  (42  %) 

0 

146  (46  %) 

491  (42  %) 

189  (33  %) 

285  (34  %) 

0 

135  (42  %) 

420  (36  %) 

173  (32  %) 

285  (36  %) 

0 

128  (40  %) 

413  (36  %) 

164  (32  %) 

320  (40  %) 

0 

132  (40  %) 

452  (40  %) 

168  (35  %) 

345  (43  %) 

0 

138  (42  %) 

483  (43  %) 

176  (41  %) 

285  (35  %) 

0 

135  (41  %) 

420  (37  %) 

172  (40  %) 

285  (34  %) 

0 

128  (38  %) 

413  (35  %) 

162  (38  %) 

285  (36  %) 

0 

128  (38  %) 

413  (36  %) 

162  (38  %) 

Figures  in  column  1  refer  to  oil-related  jobs  held  by  commuters  (workers  recruited  from  outside  the  Nome  cen¬ 
sus  division,  who  would  fly  to  residences  far  removed  from  the  Nome  area  during  periods  of  rest).  While  on  duty 
in  the  Nome  area,  commuters  would  be  housed  in  company  dormitories  either  offshore  or  at  a  site  outside  the 
present  limits  of  the  city  of  Nome.  Because  these  commuters  would  have  a  minimal  impact  on  the  local  economy, 
they  are  omitted  from  projections  of  population  increase  shown  in  column  5.  Please  note  that  figures  in  column  1 
represent  the  number  of  commuters  who  would  be  on  duty  in  the  Nome  area  on  any  given  day.  The  total  number 
of  commuters,  including  those  who  on  a  given  day  would  be  residing  outside  the  Nome  area  during  a  period  of  rest, 
are  substantially  larger  than  the  figures  in  column  1. 

Figures  in  column  2  refer  to  jobs  of  all  types  caused  directly  or  indirectly  by  OCS  development,  including  oil-related 
jobs  and  jobs  in  retail  trade  and  services  or  in  local  government,  which  are  filled  by  persons  in  the  OCS  in-migrant 
category.  OCS  in-migrants  include  all  persons  (except  commuters)  attracted  to  the  Nome  area  due  to  improved 
employment  opportunities  resulting  from  OCS  development.  These  figures  include  jobs  held  by  workers  brought 
to  the  Nome  area  by  the  oil  companies,  as  long  as  these  workers  actually  reside  in  the  Nome  area  (unlike 
commuters). 


Figures  in  column  3  refer  to  jobs  of  all  types  caused  directly  or  indirectly  by  OCS  development,  including  oil- 
related  jobs  and  jobs  in  retail  trade  and  services  or  in  local  government,  which  are  filled  by  persons  who  would 
have  been  in  the  Nome  area  in  the  absence  of  OCS  development. 


Figures  in  parentheses  refer  to  the  impact  of  Alternative  IV  as  a  percentage  of  the  impact  of  the  proposal. 


Source:  Output  of  the  SCIMP  Model  of  the  Institute  of  Social  and  Economic  Research,  University  of  Alaska,  based  on 
petroleum  development  figures  supplied  by  the  Alaska  OCS  Office.  The  model  also  employed  certain  assumption 
developed  by  the  Alaska  OCS  Office,  as  well  as  assumptions  which  are  an  integral  part  of  the  SCEMP  Model. 


Conclusion :  Population  impacts  are  the  same  as  for  the  proposal. 


Effect  of  Mitigating  Measures:  This  alternative  does  not  differ  in  its  popu¬ 
lation  impacts  from  the  proposal.  (See  the  discussions  in  Sec.  IV.B.l.c.  and 
e.,  effect  of  mitigating  measures  on  subsistence  and  infrastructure.) 

Cumulative  Effects:  Cumulative  impacts  are  the  same  as  the  proposal.  See  the 
discussion  for  the  proposal. 

Unavoidable  Adverse  Effects:  These  are  the  same  as  those  discussed  for  the 
proposal,  Section  IV.B.l.a. 

b.  Impacts  on  Sociocultural  Systems:  Deletion  of  the  southern 
blocks  would  reduce  impacts  on  sociocultural  systems  if  an  enclave  or  support 
base  were  located  near  this  area.  The  villages  on  the  Yukon  Delta,  as  well  as 
St.  Michael  and  Stebbins  would  then  be  impacted. 

Conclusion:  If  this  support  base  is  not  likely  to  occur  in  the  lessees'  sche¬ 
dule,  then  this  deletion  would  not  reduce  sociocultural  impacts  considerably, 
since  most  of  the  activity  would  still  be  centered  at  Nome,  or  at  an  enclave 
near  Nome. 

Effect  of  Mitigating  Measures:  If  the  suggested  Orientation  Program  measure 
contained  discussions  of  the  present  people,  their  institutions,  the  function 
of  those  institutions  and  groups,  and  the  effects  that  contacts  by  OCS-related 
employees  in  the  villages  could  have,  then  with  increased  understanding,  the 
orientation  program  could  lessen  the  impacts,  but  could  not  totally  mitigate 
them . 

Cumulative  Effects:  The  proposed  state  sale,  the  Calista  Corporation  oil  and 
gas  leasing,  possible  tanker  traffic  from  proposed  Federal  sales  83,  85,  and 
86,  port  development  in  Nome,  and  hard  minerals  exploration,  are  possible 
impacting  enterprises  that  could  occur  during  exploration  and  development 
under  this  alternative.  This  alternative  reduces  the  impacts  slightly,  espe¬ 
cially  if  the  state  sale  takes  place  near  the  Yukon  Delta  area. 

Unavoidable  Adverse  Effects:  This  alternative  produces  unavoidable  adverse 
impacts  similar  to  the  proposal.  These  impacts  would  be  slightly  lower  for 
the  villages  under  this  alternative. 

c.  Impacts  on  Subsistence  Patterns:  This  alternative  would 
delete  157  blocks  in  the  southern  portion  of  the  proposed  sale  area,  reducing 
only  slightly  the  amounts  of  recoverable  oil.  The  oil  resource  estimate  would 
be  the  same  as  the  proposal.  Onshore  facility  siting,  as  in  the  mean  onshore 
case  discussed  under  the  proposal,  would  be  the  case  here  as  well.  Blocks  due 
west  of  Stuart  Island,  and  extending  out  beyond  the  Yukon  Delta  into  the 
Bering  Sea,  would  be  eliminated  from  the  present  leasing  process  by  this 
alternative . 

Oilspill  Risk:  The  southern  deletion  does  not  change  oilspill  risk  from  that 
of  the  proposal,  since  the  southern  blocks  are  assumed  to  be  gas  prone.  (See 
the  analysis  for  the  proposal,  Section  IV.B.l.c.) 
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Onshore  Impacts:  The  southern  deletion  alternative  assumes  an  onshore  devel¬ 
opment  scenario  and  impacts  that  are  virtually  the  same  as  those  for  the  mean 
case,  discussed  in  detail  under  the  proposal  (see  Sec.  IV.B.l.c.).  Impacts  on 
subsistence  use  would  be  most  severe  during  the  peak  period  of  1986  to  1991  in 
which  population  associated  with  OCS  activities  would  range  from  1100  to  over 
3000  from  1985  to  1989,  and  down  to  slightly  under  1000  by  1991.  Impacts  on 
subsistence  use,  fish  and  game  management,  and  on  leadership  of  regional 
whaling  and  walrus  commissions,  as  well  as  subsistence  advocacy  groups  could 
be  significant.  (See  the  discussion  under  the  proposal,  Section  IV.B.l.c.) 

Harvest  Pressure  and  Other  Sociocultural  Impacts:  The  effects  of  cash  in  the 
region  would  be  essentially  the  same  as  the  onshore  mean  case.  Uncontrolled 
interaction  between  onshore  OCS  workers  and  the  local  regional  population 
would  have  many  significant,  and  most  likely,  both  beneficial  and  negative 
consequences.  From  the  standpoint  of  subsistence  use  of  resources,  widespread 
contact  would  no  doubt  erode  many  values  and  practices,  which  together,  sup¬ 
port  a  lifestyle  that  is  dear  to  local  residents.  Increased  cash  would  pro¬ 
vide  wider  range  and  technology  to  exploit  local  resources  and  could  increase 
harvest  pressure  on  local  resources,  if  not  contained  by  fish  and  game  manage¬ 
ment  strategies.  The  combined  effects  of  competition  for  fish  and  game  from 
OCS  populations  and  the  internally-based  increased  harvest  pressure  resulting 
from  contact  with  increased  cash  and  an  industrially-oriented  population  with 
different  values  could,  together,  seriously  erode  the  current  subsistence- 
based  lifestyle,  particularly  in  the  Nome-Cape  Nome  area.  See  the  analysis 
under  the  proposal. 

Conclusion:  From  the  standpoint  of  oilspill  risk,  this  alternative  is  the 
same  as  the  proposal,  since  southern  blocks  are  assumed  to  be  gas  prone.  On¬ 
shore  impacts  are  also  virtually  the  same  as  the  proposal.  Harvest  pressure 
and  other  sociocultural  impacts  also  mirror  the  proposal.  (See  Sec. 
IV.B.l.c.) 

Effect  of  Mitigating  Measures:  See  the  discussion  in  Section  IV.B.l.c.  This 
alternative  does  not  differ  significantly  from  that  of  the  proposal. 

Cumulative  Effects:  Cumulative  effects  would  be  the  same.  Refer  to  the 
discussion  for  the  proposal. 

Unavoidable  Adverse  Effects:  These  are  the  same  as  discussed  for  the  proposal 
in  Section  IV.B.l.c. 

d.  Impacts  of  Village  Livelihood:  The  population  impacts 
anticipated  for  this  alternative  are  the  same  as  for  the  proposal.  (See  the 
discussions  under  the  proposal  for  village  livelihood,  population,  and  subsis¬ 
tence,  Secs.  IV.B.l.d.,  a.,  and  c.)  For  oilspill  risk,  see  the  discussion 
under  subsistence  for  this  alternative  (Sec.  IV.G.l.c.). 

Effects  on  commercial  fisheries  would  particularly  affect  Yukon  Delta  communi¬ 
ties  dependent  on  the  fishing  incomes.  This  deletion  reduces  the  risk  to 
these  resources,  with  corresponding  benefits  to  commercial  fishing  villages. 
See  also  the  discussion  of  Yukon  Delta  habitat,  Section  IV.B.2.a.;  commercial 
and  subsistence  fisheries,  Section  IV.B.2.b.;  birds,  Section  IV.B.2.C.;  marine 
mammals,  Section  IV.B.2.d.;  and  endangered  species,  Section  IV.B.2.e. 
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Conclusion:  Population  impacts  and  associated  effects  on  villages  near  the 

Nome  onshore  base  are  the  same  as  the  proposal.  (Refer  to  the  discussion 
under  the  proposal.) 

Oilspill  risk  on  subsistence  resources  is  discussed  in  Section  IV. B. 2.  Risk 
to  commercial  fisheries  on  the  Yukon  Delta  and  near  Stuart  Island  would  be 
reduced  by  this  alternative.  See  Section  IV.B.2.b.  (fisheries).  Risk  to 
village  economies  would  hinge  on  the  reduction  in  risk  to  commercial  fisher¬ 
ies,  since  village  cash  resources  from  Unalakleet  south,  in  particular,  are 
heavily  dependent  on  the  commercial  fisheries  of  the  Yukon  Delta. 

Effect  of  Mitigating  Measures:  See  the  discussion  under  the  proposal,  subsis¬ 
tence  and  village  livelihood,  Sections  IV.B.l.c.  and  d. 

Cumulative  Effects:  See  the  discussion  under  the  proposal,  subsistence  and 

village  livelihood  (Sec.  IV.B.l.c.  and  d.),  and  subsistence  for  this  alterna¬ 
tive  (Sec.  IV.G.l.c.). 

Unavoidable  Adverse  Effects:  These  would  be  the  same  as  for  subsistence 

Section  IV.G.l.c.  ’ 


e*  Impacts  on  Urban  Infrastructure:  The  deletion  of  the 
southern  blocks  has  essentially  the  identical  impact  to  Nome's  infrastructure 
as  has  Alternative  I  (Sec.  IV.B.l.e.).  The  reader  is  referred  to  Alterna¬ 
tive  I  for  a  complete  discussion  of  the  impacts. 

Conclusion:  The  effects  of  this  alternative  are  described  in  Section 
IV. E. 1 . e . 


gffect  of  Mitigating  Measures:  The  effect  of  mitigating  measures  remains  as 
described  in  Section  IV.B.l.e. 

Cumulative  Effects:  The  cumulative  effects  are  described  in  Section  IV.B.l.e. 

y n a v o i dable_ A d v e r s e  Effects:  Unavoidable  adverse  effects  are  described  in 

Section  IV. B. l.e. 


2 .  Impacts  on  Biological  Resources: 

a*  Impacts  on  Yukon  River  Delta  Habitat:  The  effects  on  the 

elta  would  be  slightly  less  with  the  southern  deletion  than  with  the  propo¬ 

sal.  The  deletion  of  the  blocks  in  the  southern  part  of  the  lease  area  may 
encourage  initial,  exploration  of  the  Norton  Basin  on  the  northern  and  eastern 
locks.  Tne  initial  exploration  activity  on  blocks  far  away  from  the  delta 
may  slightly  decrease  the  risk  of  unpredictable  blowouts  near  the  delta. 
Also,  if  subsequent  development  of  the  Norton  Basin  occurs  in  the  northern  and 
eastern  areas  first,  Alternative  VI  may  slightly  decrease  the  likelihood  that 
potentially  damaging  shore  facilities  would  be  built  close  to  the  delta. 

The  slight  benefit  of  the  southern  deletion  would  be  greatly  modified  by  the 

a  r\°5u  uState  °f  Alaska  and  Private  groups  to  lease  the  exact  area  (the 

delta j  that  the  southern  deletion  might  benefit. 
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Conclusion:  The  impacts  on  the  delta  with  the  southern  deletion  should  be 
similar  to  the  impacts  of  the  proposal. 

Effect  of  Mitigating  Measures:  The  effectiveness  of  most  of  the  suggested 
mitigating  measures  that  relate  to  the  delta  should  be  the  same  without  the 
southern  blocks  as  with  all  of  the  blocks  (i.e.,  the  proposal).  One  potential 
mitigating  measure,  the  Information  to  Lessees  on  the  Area  of  Special  Concern 
(the  Yukon  River  Delta),  applies  only  to  blocks  in  the  southern  area,  which 
would  be  dropped  if  the  southern  deletion  were  selected. 

Cumulative  Effects:  As  stated  above,  the  slight  benefit  to  the  delta  of  the 
southern  deletion  would  be  greatly  modified  by  the  plans  of  the  State  of 
Alaska  and  private  groups  to  lease  the  exact  area  (the  Yukon  River  Delta)  that 
the  southern  deletion  might  benefit. 

Unavoidable  Adverse  Effects:  The  unavoidable  effects  on  the  delta  without  the 
southern  blocks  should  be  the  same  as  with  the  proposal  (Sec.  IV.B.2.a.). 

b.  Impacts  on  Fish  Resources:  The  major  fisheries  resources 
identified  in  the  vicinity  of  the  proposed  deletion  are  the  Yukon  River  salmon 
runs.  The  fish  runs  arrive  offshore  from  the  Yukon  River  Delta  at  the  end  of 
May  and  continue  on  into  September  annually.  The  Oilspill  Risk  Analysis, 
based  on  USGS  resource  estimates,  assumes  no  oil  would  be  found  in  the 
southern  blocks.  Therefore,  deletion  of  the  southern  blocks  from  the  proposed 
lease  sale  would  not  alter  impacts  on  the  salmon  runs  from  those  discussed  in 
the  proposal,  nor  would  demersal  and  forage  finfish,  or  any  shellfish,  be 
otherwise  affected  by  selection  of  this  alternative.  This  is  based  on  the 
premise  that  the  southern  deletion  does  not  contain  oil  and  that  only  natural 
gas  would  be  found. 

Conclusion:  As  the  probability  of  oilspills  impacting  the  Yukon  Delta  would 
be  limited  to  onshore  transportation  of  oil,  deletion  of  the  southern  blocks 
from  the  proposed  sale  area  affords  no  appreciable  fisheries  benefit,  nor 
would  offshore  demersal  finfish  benefit  to  any  degree. 

Effect  of  Mitigating  Measures:  As  no  specific  mitigating  measures  for  this 
area  were  foreseen  as  part  of  the  proposal,  little  change  would  result. 
Perhaps  a  modification  in  logistics  might  reduce  mitigation  requirements, 
e.g.,  reduced  vessel  traffic  in  the  southern  blocks. 

Cumulative  Effects:  This  deletion  would  be  of  minor  benefit  to  salmonids, 
both  adult  spawners  and  rearing  downstream  migrants.  Proposed  State  of  Alaska 
offshore  leasing  in  state  waters,  and  local  Native  group  onshore  leasing  for 
oil,  would  increase  the  presently  assessed  low  risk  probability  from  Federal 
leasing  to  an  indeterminate  degree.  This  increased  oilspill  risk  probability 
for  these  cumulative  effects  cannot  be  assessed  with  available  data. 

Unavoidable  Adverse  Effects:  The  unavoidable  adverse  impacts  from  this  dele¬ 
tion  would  remain  the  same  as  those  discussed  in  the  proposal;  the  deletion 
neither  adding  to  nor  subtracting  from  the  impacts. 

Impacts  on  Commercial  Fishing:  Impacts  on  commercial  fishing  from  adoption  of 
this  deletion  would  be  limited  to  the  minor  reduction  in  oilspills.  The  major 
impacts  of  these  spills  would  be  damage  to  or  loss  of  nets,  fouling  of  buoys 
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and  vessels,  and  improbably,  reduced  catch.  These  impacts  are  assessed  as 
minimal.  Bottomfishing  and  crab  fishing  would  not  be  affected  by  adoption  of 
this  alternative. 

Conclusion:  This  alternative  would  minimally  reduce  the  probability  of  an 
oilspill  from  an  onshore  transportation  link  adversely  impacting  the  commer¬ 
cial  salmon  fishery. 

Effect  of  Mitigating  Measures:  The  suggested  mitigation  measures:  (1)  Orien¬ 
tation  and  environmental  training,  (2)  Transport  of  Hydrocarbons,  and  (3)  Oil- 
spill  Contingency  Plans  have  applicability  to  these  southern  blocks.  These 
measures  would  primarily  benefit  the  salmon  resources  of  the  Yukon  River 
systems,  specifically  the  Delta  areas.  These  benefits  are  discussed  in  the 
proposal  under  Salmon,  Section  IV.B.2.b. 

Pipelines  not  properly  planned  and  constructed  could  affect  the  salmon  re¬ 
sources  of  the  Yukon  Delta,  particularly  should  they  be  employed  to  move 
hydrocarbons  onshore  in  the  vicinity  of  the  Yukon  Delta. 

Cumulative  Effects:  There  would  be  some  small  reduction  in  adverse  impacts  on 
the  Yukon  Delta  commercial  salmon  fishery  by  adoption  of  this  alternative. 
State  and  Native  leasing  may  add  to  this  impact. 

Unavoidable  Adverse  Effects:  Deletion  of  the  southern  blocks,  while  benefit- 
ting  commercial  fisheries,  does  not  preclude  the  probability  that  oil  and  gas 
activities  elsewhere  would  not  impact  this  critical  area.  The  impacts  of  the 
proposal  and  other  alternatives  on  the  Yukon  Delta  are  discussed  throughout 
Section  IV  of  this  document. 

c.  Impacts  on  Birds:  Assuming  that  only  gas  is  found  in  the 
southern  part  of  the  lease  area,  this  alternative  would  have  the  same  risks  as 
the  proposal.  However,  if  oil  were  present  in  this  area,  there  could  be 
substantial  reduction  in  conditional  oilspill  risks  to  the  Yukon  Delta  en¬ 
trainment  area.  Ihis  deletion  eliminates  most  of  the  representative  spill 
points  (Table  2,  pt.  1,  2,  3,  and  4,  Appendix  J)  that  have  moderate  to  high 
conditional  risks  of  an  oilspill  contacting  the  Yukon  Delta  entrainment  area 
and  contacting  the  delta  itself  (Table  5,  land  segments  1,  3,  4,  and  5). 

Human  disturbance  of  nesting  birds  may  only  be  reduced  slightly  with  this 
alternative,  based  on  the  exploration  and  development  scenarios,  with  air  and 
boat  traffic  coming  out  of  the  Nome-Cape  Nome  area.  Assuming  that  only  gas  is 
found  in  the  southern  part  of  the  lease  area,  this  alternative  would  have 
about  the  same  oilspill  risks  as  the  proposal.  However,  if  oil  were  present 
in  the  southern  blocks ,  substantial  reduction  in  pollution  impacts  would  be 
conveyed  with  this  alternative. 

-Qonc^-us^-ort :  This  alternative  is  likely  to  have  moderate  local  impacts  on 
birds,  although  high  impacts  would  still  be  possible.  Significant,  long  term 
regional  impacts  are  unlikely. 

Effect  of  Mitigating  Measures:  Refer  to  the  discussion  in  the  proposal 
Section  IV.B.2.C. 
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Cumulative  Effects: 


The  cumulative  effects  of  this  alternative  could  be 
reduced  slightly  from  those  described  in  the  proposal.  However,  the  degree  of 
impact  from  other  projects  could  be  the  same  as  the  proposal. 

Unavoidable  Adverse  Effects:  The  unavoidable  adverse  effects  described  in  the 
proposal  may  be  somewhat  reduced  with  this  alternative. 

d.  Impacts  on  Marine  Mammals:  See  Section  IV.B.2.d.  for  a 
general  discussion  of  potential  impacts  on  marine  mammals.  (Unless  otherwise 
specified,  oilspill  contact  probabilities  referred  to  in  this  section  assume 
the  occurrence  of  development  to  the  extent  estimated  herein  (Sec.  II. A.)  and 
associated  spill  rates  (Samuels  and  Lanfear,  1981).)  Attention  is  directed  to 
10-day  trajectories  of  spills  greater  than  1000  barrels  of  oil. 

Comparison  of  Table  11  to  Table  7,  and  Table  19  to  15  (Appendix  J)  show  that 
oilspill  risk  associated  with  this  alternative  to  important  offshore  areas 
represented  by  Mid-boundary  targets  Nos.  1-4,  or  Segments  28,  30,  32,  and  33, 
are  exactly  the  same  as  those  for  the  proposal.  Obviously,  these  results  are 
related  to  oilspill  risk  model  sensitivity  to  factors  other  than  differences 
in  the  pattern  of  blocks  to  be  leased.  According  to  Samuels  and  Lanfear 
(1981),  and  as  shown  herein  (Sec.  II.A.),  only  gas  is  assumed  present  in  the 
southern  blocks  for  purposes  of  the  oilspill  risk  analysis.  Thus,  under  that 
projection,  since  this  deletion  would  not  change  oilspill  rates,  spill  risk  to 
various  targets  and  land  segments  are  the  same  as  under  Alternative  I.  How¬ 
ever,  in  the  unlikely  event  that  oil  may  actually  be  present  on  those  blocks, 
this  alternative  would  reduce  spill  risks  to  eastern  St.  Lawrence  Island  and 
Bering  Sea  marine  mammals.  As  shown  in  Appendix  J,  Tables  5  and  7,  the  blocks 
from  which  spilled  oil  would  be  very  likely  to  move  (in  the  event  of  a  spill) 
toward  eastern  St.  Lawrence  Island  (segment  30),  or  into  important  migratory 
corridors  to  the  southeast  of  St.  Lawrence  Island  (segment  39),  would  be 
deleted . 

In  general,  the  overall  affects  of  this  alternative  due  to  noise  and  distur¬ 
bance  (as  such  noise  and  disturbance  may  affect  regional  marine  mammal  distri¬ 
bution  or  productivity)  is  essentially  the  same  as  the  proposal.  Potential 
localized  impacts  associated  with  continued  on-ice  geophysical  or  other  indus¬ 
trial  activity  would  probably  be  substantially  less  under  this  alternative 
since  blocks  which  would  be  frequently  covered  by  shore  fast  ice  and  leased 
under  other  alternatives  (I,  III,  IV,  and  V)  would  not  be  sold.  Therefore,  to 
the  extent  that  shore  fast  ice  in  the  vicinity  of  the  Yukon  Delta  is  ringed 
seal  habitat  (especially  ice  zones  IV  and  V,  Fig.  J-l,  Appendix  J),  impacts 
within  that  area  would  be  substantially  reduced.  Since,  under  the  proposal, 
or  Alternatives  III,  IV,  or  V,  these  blocks  would  be  the  only  location  of 
repeated  and  continuous  human  activity  in  an  area  of  shore  fast  ice,  Alterna¬ 
tive  VI  would  be  the  only  one  which  would  reduce  such  effects.  As  discussed 
in  Section  IV.G.l.c.,  this  alternative  may  reduce  potential  impacts  on  subsis¬ 
tence  hunting  success. 

Conclusion:  Direct  and  indirect  impacts  of  oilspills  associated  with  Alterna¬ 
tive  VI  are  very  likely  to  be  the  same  as  those  for  the  proposal  (Sec. 
IV.B.2.d.).  However,  southwestern-most  blocks  from  which  spilled  oil  would  be 
particularly  likely  to  impinge  on  eastern  St.  Lawrence  Island  and  adjacent 
offshore  areas  would  be  deleted  under  this  alternative.  Overall  impact  of 
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noise  and  disturbance  would  be  essentially  the  same  as  that  of  the  proposal, 
although  localized  potential  effects  in  ringed  seal  breeding  habitat  of  shore 
fast  ice  would  be  reduced. 

Effect  of  Mitigating  Measures:  As  discussed  for  the  proposal,  effectiveness 
of  the  potential  Information  to  Lessees  (Bird  and  Mammal  Protection)  would  be 
the  same.  If  adopted,  the  suggested  seasonal  restriction  on  drilling  would 
apply  to  fewer  blocks  since  many  of  those  identified  in  the  suggested  mitigat¬ 
ing  measures  would  be  deleted. 

Cumulative  Effects:  The  contribution  to  and  potential  significance  of  cumula¬ 
tive  effects  on  marine  mammals  associated  with  this  alternative  would  be 
essentially  the  same  as  those  of  the  proposal,  although  some  localized  reduc¬ 
tion  of  impact  of  indeterminant  extent  may  be  afforded. 

Unavoidable  Adverse  Effects:  Unavoidable  adverse  effects  would  be  essentially 
the  same  as  those  discussed  for  the  proposal. 

e.  Impacts  on  Endangered  Species:  See  Section  IV.B.2.e.  for 
a  general  discussion  of  potential  direct  and  indirect  impacts  on  endangered 
species.  (Unless  otherwise  specified,  oilspill  risk  analyses  made  in  this 
section  refer  to  probabilities  conditional  on  the  development  of  a  production 
field  as  presumed  in  Sec.  II. A.,  and  to  associated  spill  contact  rates 
(Samuels  and  Lanfear,  1981).)  Attention  is  directed  to  10-day  trajectories  of 
spills  greater  than  1000  barrels. 

Comparison  of  Table  7  to  11,  or  Table  15  and  19  (Appendix  J)  shows  that  this 
alternative  would  have  the  same  oilspill  associated  risk  to  endangered  whales 
and  peregrine  falcons  as  the  proposal.  Obviously,  these  results  are  due  to 
oilspill  risk  analysis  model  sensitivity  to  parameters  other  than  the  pattern 
of  blocks  leased  or  hypothetical  spill  source  locations.  According  to  Samuels 
and  Lanfear  (1981),  and  as  assumed  herein  (Sec.  II.A.),  only  gas  is  assumed 
present  in  the  southern  blocks  for  purposes  of  the  oilspill  risk  analysis. 
Thus,  under  that  projection,  since  this  deletion  would  not  change  oilspill 
rates,  spill  risk  to  various  targets  and  land  segments  are  the  same  as  under 
Alternative  I.  However,  in  the  unlikely  event  that  oil  may  actually  be  pre¬ 
sent  on  those  blocks,  this  Alternative  would  reduce  spill  risks  to  eastern 
St.  Lawrence  Island  and  Bering  Sea  endangered  whale  habitats.  As  shown  in 
Appendix  J,  Table  5,  southwestern-most  blocks  (near  locations  PI  and  P2  from 
which  an  oilspill  would  be  likely  to  move  toward  eastern  St.  Lawrence  Island), 
gray  whale  feeding  habitat  or  southwest  toward  bowhead  wintering  areas  would 
be  deleted.  Thus,  it  is  possible  that  deletion  of  Alternative  VI  may  reduce 
localized  risks,  as  compared  to  Alternative  I,  to  those  habitats  in  the  un¬ 
likely  situation  that  oil  would  be  present  in  southern  blocks. 

Ihere  is  little,  if  any,  information  suggesting  overall  disturbance  due  to 
noise  and  other  human  activities  would  be  different  from  that  projected  for 
the  proposal.  However,  under  this  alternative,  construction  of  gravel  islands 
would  be  sharply  reduced,  thereby  reducing  potential  disturbance  of  endangered 
species  as  may  be  associated  with  construction  of  such  islands.  Nevertheless, 
it  is  still  possible  that  endangered  whales  could  be  affected  detrimentally  by 
noise  and  disturbance  from  other  sources,  such  as  site-specific  geophysical 
exploration . 
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Conclusion:  Oilspill  and  disturbance-related  impacts  on  endangered  species 

would  be  essentially  the  same  for  this  alternative  as  for  the  proposal,  assum¬ 
ing  the  presumed  development  and  spill  rates  would,  in  fact,  occur.  In  the 
unlikely  event  that  oil  may  be  present  on  deleted  blocks,  this  alternative 
would  reduce  risks  of  oilspill  contact  with  eastern  St.  Lawrence  Island  gray 
whale  habitat  and,  possibly,  those  of  wintering  bowhead  whales.  Since  gravel 
island  construction  would  be  less,  disturbance  due  to  that  source  would  be 
reduced . 

Effect  of  Mitigating  Measures:  It  is  unlikely  that  peregrine  falcons  would  be 
affected  by  sale-related  disturbance  associated  with  this  alternative,  assum¬ 
ing  the  suggested  Information  to  Lessees  (Bird  and  Mammal  Protection)  would  be 
adopted.  Effectiveness  of  mitigating  measures  would  be  essentially  the  same 
as  discussed  in  Section  IV.B.2.e. 

Cumulative  Effects:  Cumulative  effects  of  this  alternative  would  be  essen¬ 
tially  the  same  as  for  the  proposal,  except  perhaps  for  minor  reductions  in 
the  overall  noise  and  disturbance.  These  reductions  would  be  those  associated 
with  reduced  gravel  island  construction  anticipated  under  this  alternative. 

Unavoidable  Adverse  Impacts:  Unavoidable  adverse  impacts  directly  associated 
with  this  alternative  would  be  essentially  the  same  as  those  of  the  proposal. 

3 .  Impacts  on  Economic  Considerations: 

a.  Impacts  on  State  and  Regional  Economies:  Neither  the 

proposal  nor  this  alternative  would  have  major  economic  impacts  on  areas  of 
Alaska  outside  the  Nome  census  division.  Therefore,  the  general  economic 
impacts  on  other  areas  of  the  state  are  not  discussed  in  the  text  of  this 
document.  However,  possible  oilspills  could  impact  the  lower  and  upper  Yukon 
salmon  fisheries  described  in  Section  III.D.l.  The  probability  and  degree  of 
impact  of  possible  oilspills  are  discussed  in  Section  IV. A. 4. 

b .  Impacts  on  Local  Economy  (Defined  as  the  Economy  of  the 
Nome  Census  Division,  with  Emphasis  on  the  City  of  Nome  and  the  Immediate 

Area) :  Deletion  of  the  southern  blocks  would  not  significantly  change  the 

expected  economic  impacts  of  OCS  development  on  the  Nome  census  division.  See 
Section  IV.B.3.b.,  which  describes  economic  impacts  of  the  proposal. 

Conclusion:  Refer  to  Tables  IV.B.3.b.-l  through  -5  for  employment  and  popu¬ 

lation  projections. 

Effect  of  Mitigating  Measures:  See  Section  IV.B.3.b. 

Cumulative  Effects:  Refer  to  Section  IV.B.3.b. 

Unavoidable  Adverse  Effects:  See  Section  IV.B.3.b. 

H.  Impacts  on  Other  Issues: 

1 .  Impacts  on  Cultural  Resources: 

a.  Impacts  of  the  Proposal  (Alternative  I):  With  the  miti¬ 

gating  measure  on  cultural  resources  in  place,  underwater  sites  are  protected 
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at  the  beginning  of  exploration,  and  continuing  on  through  production  (see 
Sec.  II.B.l.b.).  Increases  in  population  around  Nome  would  increase  visits  to 
archaeological  and  historic  sites  in  that  area.  Access  of  Natives  to  relig¬ 
ious  sites  may  be  cut  off  (see  American  Indian  Religious  Freedom  Act,  1978). 
Possible  looting  could  take  place  by  people  unfamiliar  with  the  protection 
laws  regarding  these  sites.  The  suggested  mitigating  measure  for  an  orienta¬ 
tion  program  for  industry  personnel  is  designed  to  protect  sites  from  harm. 
Oiling  of  archaeological  sites  in  the  beach  areas  is  possible,  but  there  are 
ways  of  differentiating  between  carbon  dates  from  oiled  material  and  natural 
dates.  An  enclave  would  help  in  reducing  impacts  of  exploration  on  cultural 
resources . 

Conclusion:  The  impacts  of  oil  exploration  and  development  on  cultural  re¬ 
sources  would  be  moderate  with  the  mitigating  measures  on  cultural  resources. 

Effect  of  Mitigating  Measures:  The  orientation  program  measure  (Sec. 
II.B.l.c.)  provides  for  information  to  each  person  on  the  project  of  cultural 
concerns  which  relate  to  the  individual’s  job.  The  orientation  program  is 
formulated  by  qualified  instructors  experienced  in  cultural  resources  to 
ensure  that  they  get  information  on  archaeological  and  other  cultural  re¬ 
sources  of  the  area.  It  is  expected  that  there  would  be  human  error  in  fol¬ 
lowing  the  orientation,  and  therefore,  the  measure  would  only  be  partially 
effective . 

The  mitigating  measure  for  protection  of  cultural  resources  provides  for  the 
examination  of  data  from  remote  sensing  surveys,  made  prior  to  exploration  and 
development  on  a  leased  tract,  to  be  examined  by  a  qualified  marine  survey 
archaeologist.  If  cultural  resources  indicators  are  present,  it  provides  for 
effective  measures  for  protection  (see  Sec.  II.B.l.b.). 

Reports  are  to  be  made  to  the  DCM  of  the  findings  and  of  the  actions  to  pro¬ 
tect  resources. 

With  these  measures  in  place  (orientation  and  cultural  resource  protection) , 
mitigation  of  impacts  is  accomplished,  reducing  impacts  to  low. 

Cumulative  Effects:  The  addition  of  the  Norton  Sound  exploration  population 
to  the  population  from  the  proposed  state  sale,  the  Calista  Corporation  leas¬ 
es*  the  proposed  Chukchi  and  the  Beaufort  lease  sales,  as  well  as  mining 
projects  would  increase  cumulative  impacts  on  cultural  resources.  This  total 
cumulative  impact  is  expected  to  be  moderate. 

Unavoidable  Adverse  Effects:  Damage  by  looting  or  wear  because  of  exploration 
personnel  visitation  would  not  be  reversible.  However,  this  impact  is  ex¬ 
pected  to  be  slight. 

Impacts  of  Alternatives  II  through  VI:  The  impacts  of 
Alternative  II  (no  sale)  would  be  very  low,  since  there  would  be  no  OCS  activ¬ 
ity  in  the  area.  On  the  other  hand,  delaying  the  proposed  sale  (Alterna¬ 
tive  III)  would  delay  the  impacts  but  allow  more  time  for  planning,  which 
would  lower  the  impact  slightly. 

The  northern  deletion  (Alternative  IV)  would  lower  impacts  to  slightly  below 
moderate,  since  most  of  the  OCS  population  would  still  be  located  near  Nome. 


The  eastern  deletion  (Alternative  V)  would  reduce  impacts  for  Unalakleet, 
St.  Michael,  Stebbins,  Shaktoolik,  Koyuk,  and  Elim.  With  an  enclave  located 
near  Nome,  the  reduction  in  impacts  would  be  low. 

Alternative  VI  (the  southern  deletion)  would  reduce  impacts  slightly  on  the 
Yukon  Delta  if  the  exploration  population  is  located  near  Nome. 

2 .  Impacts  on  Visual,  Wilderness,  and  Recreational  Resources: 

a.  Impacts  of  the  Proposal  (Alternative  I):  Visual  impact 
assessment  involves  a  combination  of  subjective  judgments  and  methods  for 
identifying  and  measuring  visual  impacts.  Generally,  the  extent  of  visual 
impact  depends  upon  conditions  of  visibility,  seasonal  variations  in  climate, 
landscape  and  solar  radiation,  the  observation  point  of  the  viewer,  distance 
to  the  object  viewed,  and  the  viewer's  perception  of  scenic  and  aesthetic 
characteristics  of  the  viewshed  (BLM,  1978;  U.S.  Forest  Service,  1977).  In 
this  EIS,  the  visual  impacts  of  proposed  OCS  facilities  are  evaluated  through 
location,  distance,  and  visibility  conditions.  A  presumption  is  made  that 
visual  impacts  may  occur  in  significant  viewshed  locations  in  the  coastal  zone 
wherein  OCS  development,  both  offshore  and  onshore,  constitutes  an  intrusion 
on  an  uninterrupted  view.  This  criterion  of  visual  impact  is  used  in  absence 
of  a  viewer  preference  or  visual  assessment  survey. 

For  the  proposed  sale  area,  three  major  viewshed  locations  are  identified: 
the  Yukon  Delta,  because  of  national  interest  lands  classification  and  the 
values  attached  with  it;  the  city  of  Nome,  because  of  the  settlement  and  its 
tourism;  and  the  Iditarod  National  Historic  Trail  from  Nome  to  Unalakleet  on 
Norton  Sound.  Given  these  viewer  locations,  a  visual  impact  would  be  likely 
to  occur  from  the  Yukon  Delta  and  from  the  Cape  Nome  area.  The  OCS  blocks 
nearest  the  Yukon  Delta  are  within  viewing  distance  of  the  Yukon  Delta  coast¬ 
line,  and  the  hypothetical  placement  of  onshore  facilities  at  Cape  Nome  would 
be  an  intrusion  upon  the  historical  and  recreational  character  of  the  Iditarod 
Trail. 

The  possibility  of  significant  visual  impacts  would  be  mitigated  naturally 
because  of  poor  visibility  conditions  in  Norton  Sound.  The  unaided  viewer 
would  not  be  able  to  discern  offshore  OCS  structures  55  percent  of  the  time  in 
the  summer  and  35  percent  of  the  time  in  the  winter  (NOAA,  1977).  Possible 
visual  impacts  at  Cape  Nome  could  be  mitigated  by  site  planning  and  design 
practices  applied  to  the  OCS  onshore  facilities.  Refer  to  the  discussion 
below  regarding  consultation  procedures  under  the  National  Historic  Preserva¬ 
tion  Act. 

Impacts  on  wilderness  values  are  also  difficult  to  define  because  of  the 
subjective  nature  of  the  wilderness  experience.  Legislative  and  administra¬ 
tive  definitions  of  wilderness  fix  the  absence  of  any  human  habitation,  struc¬ 
tures,  or  manifested  alterations  to  the  environs  as  basic  to  the  wilderness 
experience  (Wilderness  Act  of  1964,  16  U.S.C.  1131;  USDI ,  1970;  BLM,  1978). 
No  legislatively  designated  wilderness  lands  would  be  directly  affected  by  the 
leasing  proposal  in  the  Norton  Sound  area.  However,  OCS  operations  may  affect 
the  wilderness  experience  of  individuals  on  coastal  lands  which  pose  wilder¬ 
ness  values  in  the  absence  of  legislative  designation.  The  northern  coastline 
of  Norton  Sound  and  adjacent  uplands  are  not  considered  to  pose  wilderness 
values  because  of  the  proximity  of  existing  settlements,  established  roads, 
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and  relics  of  historical  mineral  extraction  activity.  The  only  part  of  the 
Norton  Sound  coastline  which  poses  values  and  which  could  be  potentially 
impacted  by  OCS  development  is  the  Yukon  Delta  area.  The  proximity  of  Native 
settlements  and  subsistence  harvest  activities,  as  well  as  boat  traffic  up  the 
Yukon  River,  could  disqualify  a  legislative  wilderness  designation  for  the 
Yukon  Delta  under  provisions  of  the  Wilderness  Act  of  1964. 

Four  types  of  potential  OCS  impacts  of  recreation  in  the  Norton  Sound  region 
are  possible:  (1)  competing  use  of  recreational  facilities  in  the  city  of 
Nome,  (2)  recreational,  hunting,  and  fishing  conflicts  between  local  persons 
and  OCS  personnel,  or  OCS-induced  population,  (3)  displacement  of  lands  and 
sites  of  recreational  and/or  park  value,  or  use  by  OCS  development,  and 
(4)  OCS  interference  with  tourism  and  the  use  of  local  and  regional  recrea¬ 
tional  facilities.  The  likelihood  and  magnitude  of  these  types  of  recrea¬ 
tional  impacts  depends  primarily  on  the  location  and  magnitude  of  the  OCS 
activities  and  personnel  onshore,  together  with  any  regulations  and  mitigating 
practices  imposed  to  minimize  these  impacts. 

Very  significant  impacts  on  recreational  activities  and  facilities  in  the  city 
of  Nome  are  expected  in  the  absence  of  an  enclave  arrangement  and  management 
of  OCS  onshore  personnel,  and  if  the  city  of  Nome  is  unable  to  annex  the 
property  on  which  OCS  facilities  are  sited  for  the  purpose  of  revenue  genera¬ 
tion.  These  conditions  would  result  in  OCS  personnel  and  their  dependents 
using  local  facilities  which  are  not  designed  to  accommodate  the  projected  OCS 
labor  force  and  dependent  populations.  (Refer  to  SESP  Technical  Report  No.  53 
for  documentation  of  these  impacts.  BLM,  1980;  pp.  211,  231-232,  553.) 

In  the  absence  of  a  specific  development  proposal  for  onshore  OCS  facilities, 
it  is  difficult  to  identify  the  site-specific  impacts  to  the  Iditarod  Trail, 
the  Iditarod  Race  itself,  and  the  historic  structures  present  along  the  trail. 
The  following  types  of  impacts  are  possible:  (a)  interference  with  or  ob¬ 
structions  to  the  historical  and/or  commemorative  trail  route,  (b)  possible 
displacement  or  damage  to  the  Cape  Nome  Roadhouse,  which  is  on  the  National 
Register  of  Historic  Places,  and  (c)  interference  with  or  intrusion  upon  the 
recreational  and  historic  character  of  the  Iditarod  Trail,  the  Iditarod  Race, 
and  its  artifacts  through  viewshed  conflicts  and  nuisance  effects  of  onshore 
industrial  facilities. 

Recreational  impacts  on  the  Iditarod  Race  and  the  Iditarod  National  Historic 
Trail  could  be  mitigated  through  the  following  in-place  measures  providing 
protection:  the  National  Historic  Trails  Act  (16  USC  1241)  and  the  National 
Historic  Preservation  Act  (16  USC  470).  Alaska  OCS  Technical  Paper  No.  4, 
Legal  Mandates  and  federal  Regulatory  Responsibilities,  summarizes  the  re¬ 
quirements  of  these  acts.  However,  these  two  statutes  do  not  provide  specific 
regulatory  authority  on  non-Federal  lands  sufficient  to  avoid  or  minimize 
significant  adverse  effects.  Therefore,  additional  measures  are  suggested 
with  this  EIS.  These  are  discretionary  in  application  by  the  relevant  de¬ 
cisionmakers  and  managers  of  lands  on  which  the  trail  and  associated  sites  are 
located.  (Refer  to  the  Effect  of  Mitigating  Measures  below.) 

The  EIS  on  the  OCS  Development  and  Production  Plan  is  the  appropriate  forum 
for  evaluating  impacts  upon  and  considering  mitigating  measures  for  the 
Iditarod  National  Historic  Trail  and  sites  protected  under  the  NHPA.  The 
preparation  of  the  EIS  on  the  OCS  Development  and  Production  Plan,  and  the 
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application  of  a  BLM  pipeline  right-of-way  permit  would  constitute  a  Federal 
undertaking  for  purposes  of  consultation  with  the  Advisory  Council  on  Historic 
Preservation.  (Refer  to  Sec.  II.B.l.b.  of  the  EIS  regarding  these  require¬ 
ments  functioning  as  mitigating  measures  in  place.) 

Conclusions :  Significant  impacts  on  visual  and  wilderness  resources  may  occur 
from  OCS  operations  offshore  of  the  Yukon  Delta.  No  significant  impacts  on 
legislatively  designated  wilderness  lands  can  be  identified  from  this  propo¬ 
sal.  Very  significant  impacts  on  recreational  activities  and  facilities  in 
the  city  of  Nome  are  expected.  There  is  a  possibility  of  significant  impacts 
upon  the  Iditarod  National  Historic  Trail  and  associated  trail  sites  desig¬ 
nated  on  the  National  Register  of  Historic  Places. 

Effect  of  Mitigating  Measures:  The  following  assumptions  accompanying  this 
proposal  function  as  potential  mitigating  measures:  (a)  the  development  of 
onshore  facilities  at  Cape  Nome  or  between  Nome  and  Cape  Nome;  (b)  the  appli¬ 
cation  of  an  enclave  operation  through  the  Alaska  Coastal  Management  Program 
and  planning  policies  and/or  private  leaseholder  restriction;  and  (c)  the 
annexation  and  taxation  of  onshore  OCS  facilities  by  the  city  of  Nome.  If 
these  measures  are  adopted,  then  the  recreational  impacts  mentioned  above, 
with  the  exception  of  impacts  on  the  Iditarod  National  Historic  Trail,  associ¬ 
ated  sites,  and  the  Iditarod  Race,  could  be  substantially  mitigated  if  not 
eliminated.  SESP  Technical  Report  No.  53  documents  this  conclusion  with 
regard  to  recreational  impacts  in  the  city  of  Nome  area  alone  (BLM,  1980, 
pp.  211,  231-232,  553). 

However,  the  above  assumptions  on  potential  mitigating  measures  are  not  facts. 
Thus,  the  findings  on  effectiveness  of  these  potential  measures  could  vary  as 
a  function  of  different  mitigating  assumptions:  (a)  if  onshore  facilities  are 
located  elsewhere  in  the  Norton  Sound  area,  then  impacts  on  Nome  would  presum¬ 
ably  diminish.  However,  significant  conflicts  with  recreational  pursuits  of 
any  contiguous  villages  are  possible.  (b)  If  onshore  facilities  do  not  in¬ 
clude  sufficient  on-site  recreational  facilities,  then  interaction  with  Nome 
recreational  and  social  activities  and  facilities  could  cause  significant 
impacts.  (c)  If  the  city  of  Nome  is  unsuccessful  in  annexing  and  taxing  the 
onshore  OCS  development  facilities,  then  significant  impacts  on  recreational 
facilities  demand  could  occur  because  of  inadequate  revenue  sources  to  finance 
recreational  facility  improvements.  Thus  the  proposed  mitigating  measures 
have  no  guaranteed  effectiveness,  as  the  authority  for  these  measures  is  not 
contained  within  the  DOI ,  nor  are  there  explicit  statutory  or  regulatory 
requirements  for  these  measures.  Refer  to  Section  II.B.l.d.,  Other  Mitigating 
Measures  beyond  DOI  Authority. 

Suggested  mitigating  measures  to  protect  the  Iditarod  National  Historic  Trail, 
associated  sites,  and  the  Iditarod  Race  itself  include  the  following:  (a)  The 
comprehensive  plan  for  the  Iditarod  National  Historic  Trail  will  include 
recommendations  on  designation  and  protection  of  a  commemorative  right-of-way, 
which  is  expected  to  implement  protection  through  acquisition  of  easements  and 
right-of-way  agreements.  In  the  trail’s  reach  between  Nome  and  Cape  Nome, 
approximately,  the  commemorative  trail  will  follow  the  existing  state  highway. 
From  Cape  Nome  to  Elim,  most  of  the  trail  segment  is  on  private  (Native  corpo¬ 
ration)  land,  which  will  require  easements  to  guarantee  protection  of  the 
trail.  (b)  Protection  of  the  Cape  Nome  Roadhouse,  the  Port  Safety  Roadhouse, 
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and  the  Solomon  Townsite  is  available  through  the  consultation  procedures  and 
mitigation  practices  required  by  the  Advisory  Council  on  Historic  Preservation 
(36  CFR  800). 

The  procedures  require  any  Federal  undertaking  which  may  affect  a  site  pro¬ 
tected  under  the  National  Historic  Preservation  Act  (NHPA)  to  consider  and 
incorporate  where  feasible  site  planning  and  mitigation  practices.  The  pos¬ 
sible  mitigating  practices  in  the  case  of  onshore  OCS  industrial  facilities 
for  the  proposed  sale  57  area  could  include  the  following:  (1)  Identification 
and  analysis  of  alternative  sites  suitable  for  the  placement  of  the  industrial 
plant  serving  OCS  development;  (2)  Selection  of  sites  which  do  not  interfere 
with  the  Iditarod  Trail  commemorative  route,  and  sites  protected  on  the 
National  Register  of  Historic  Places;  (3)  Usage  of  construction  practices 
which  avoid  or  minimize  interference  with  the  trail  and  the  protected  sites; 
(4)  Site  planning  and  design  to  minimize  or  avoid  the  visual  impact  of  OCS 
facilities  upon  the  recreational  and  historic  character  of  the  trail  and  the 
protected  sites. 

Although  the  NHPA  represents  a  mitigating  measure  in  place,  as  discussed 
above,  its  consultation  procedures  are  merely  advisory,  and  therefore,  pose  no 
guarantee  of  effectiveness  in  mitigating  adverse  impacts.  Thus,  the  above 
measures  are  proposed  rather  than  in  place. 

Cumulative  Effects:  Cumulative  adverse  effects  on  wilderness,  visual,  and 
recreational  values  of  the  Yukon  Delta  would  occur  from  the  proposed  State  of 
Alaska  oil  and  gas  leasing  in  territorial  waters  and  Native  corporation  oil 
and  gas  leasing  onshore  in  addition  to  this  proposal.  Recreational  use  in  the 
vicinity  of  the  state  highway  from  Nome  to  Cape  Nome,  including  its  commemora¬ 
tive  designation  as  the  Iditarod  National  Historic  Trail,  could  be  cumula¬ 
tively  affected  by  additional  development  activity  in  Nome.  Further  defini¬ 
tion  and  measurement  of  these  cumulative  effects  is  not  possible  at  this  time 
because  of  the  imprecise  nature  of  the  projects  identified  in  Section  IV. A. 8., 
together  with  this  proposal. 

Unavoidable  Adverse  Effects:  Unavoidable  adverse  impacts  on  visual  and  wil¬ 
derness  resources  values  may  occur  if  offshore  OCS  operations  are  visible  from 
significant  onshore  and  coastal  viewpoints.  These  impacts  are  condsidered  to 
be  unavoidable  because  no  means  are  available  for  mitigating  the  nuisance 
effect  of  industrial  structures  and  operations  in  significant  viewsheds . 

b .  Impacts  of  Alternatives  II  through  VI:  Under  Alternative 
II,  no  impacts  on  visual,  wilderness,  and  recreation  resources  would  occur. 
Lnder  Alternatives  III,  IV,  and  VI,  impacts  on  these  resources  would  be  sub¬ 
stantially  the  same  as  under  the  proposal,  Alternative  I.  The  impacts  would 
be  substantially  the  same  for  Alternatives  I,  III,  IV,  and  VI  because  the 
impact  assessment  commonly  derives  from  the  same  scenario  assumptions.  Since 
the  scenario  assumptions  do  not  change,  the  impacts  should  not  change. 

However,  under  Alternative  V,  there  is  estimated  to  be  no  significant  impact 
on  recreational  activities.  Visual  and  wilderness  resource  impacts  could 
stiH  occur  with  Alternative  V  for  OCS  structures  sited  within  coastal  view- 
sheds  of  the  Yukon  Delta.  Impacts  under  Alternative  V  are  expected  to  be 
different  from  the  other  alternatives  because  of  the  scenario  assumption  of 
offshore  loading. 
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3 .  Impacts  on  Transportation  Systems: 


a.  Impacts  of  the  Proposal  (Alternative  I):  Refer  to  Section 
II.B.l.a.  for  a  description  of  transportation  aspects  of  the  exploration, 
development,  and  production  scenario  accompanying  this  proposal.  Also,  SESP 
Technical  Report  No.  52  regarding  transportation  systems  analysis  provides  a 
detailed  discussion  of  the  transportation  impacts  ensuing  from  the  proposal 
(BLM,  1980).  The  analysis  in  this  EIS  corresponds  approximately  with  the 
Low-Find  Scenario  in  the  SESP  Technical  Report. 

Marine  Transportation:  Impacts  during  the  exploration  phase  should  be  insig¬ 
nificant  based  on  the  EIS  scenario  assumptions.  Key  assumptions  include: 
(a)  Usage  of  anchored  barges  by  OCS  operators  which  function  as  floating 
warehouses  for  goods  support  and  storage;  (b)  Utilization  of  offshore  borrow 
extraction  sites  if  artificial  island  platforms  are  to  be  used  in  shallow 
waters,  and  (c)  Agreements  with  lightering  contractors  to  supply  water,  fuel, 
and  other  items  from  the  port  of  Nome. 

These  assumptions  on  marine  transportation  practices  reflect  available  and 
preferred  industry  practices  for  an  OCS  exploration  program  in  the  Norton 
Sound  region.  In  this  respect,  the  assumptions  accompany  the  proposal. 
However,  DOI  has  no  authority  over  OCS  lessees  and  their  subcontractors  to 
follow  these  specific  practices.  Different  assumptions  reflecting  different 
industry  practices  could  yield  impacts  on  marine  transportation  systems  at  the 
port  of  Nome.  Specifically,  if  gravel  islands  are  used  as  drilling  platforms 
and  onshore  borrow  sources  are  utilized,  then  significant  congestion  in  the 
usage  of  port  facilities  would  occur  through  the  number  of  barge  transits, 
frequency  of  loading  operations,  etc.  This  situation  is  unlikely  to  occur, 
however,  because  of  its  inefficiency  to  OCS  exploration  operators. 

Marine  transportation  operations  during  the  development  and  production  phase 
are  comparable  to  the  exploration  phase--except  with  greater  volume.  The  OCS 
operators  would  utilize  a  combination  of  workboats,  lightering  vessels,  and 
barges  to  move  goods  between  ports  of  origin  to  the  Norton  Sound  area,  either 
the  port  of  Nome  or  offshore  storage  areas.  From  these  forwarding  points,  the 
goods  would  then  move  to  the  offshore  platform  and  onshore  facilities. 

During  the  development  and  production  phase,  the  EIS  scenario  assumes  that: 
(a)  The  port  of  Nome  deepwater  terminal  would  be  built  with  separate  berthing 
space  for  deep  draft  vessels,  i.e.,  OCS  workboats  and  barges;  and  (b)  That  a 
temporary  pipe  coating  yard  for  marine  pipeline  construction  would  be  sited  at 
the  Cape  Nome  facility,  along  with  other  OCS  onshore  facilities. 

These  assumptions  function  to  mitigate  potential  impacts  on  the  port  of  Nome. 
Since  the  assumptions  are  not  fixed,  the  impacts  associated  with  alternative 
assumptions,  namely  usage  of  existing  port  of  Nome  facilities,  are  considered. 
The  SESP  Technical  Report  No.  52  documents  the  impacts  to  the  Port  of  Nome 
during  initial  and  peak  phases  of  OCS  development  in  the  absence  of  any  deep¬ 
water  terminal  facility  before  1987.  Briefly,  the  impacts  include:  (a)  The 
existing  port  is  not  capable  of  handling  OCS  traffic;  (b)  To  the  extent  that 
existing  port  facilities  are  used,  impacts  on  warehousing,  berthing,  vessel 
queing  for  port  access,  delivery  of  fuel  and  water,  and  goods  forwarding  would 
be  significant;  and  (c)  Local  lightering  vessel  operators  would  purchase 
additional  vessels  to  accommodate  OCS  lightering  traffic  needs.  This  would 
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yield  a  beneficial  impact  on  additional  lightering  service  capability  to  the 
Norton  Sound  communities,  but  it  would  also  yield  an  adverse  impact  of  vessel 
traffic  congestion  in  the  existing  port  of  Nome  harbor. 

In  the  absence  of  the  Port  of  Nome  deepwater  terminal,  the  OCS  operators  are 
assumed  to  construct  such  a  terminal  at  Cape  Nome  which  would  specifically 
serve  OCS  development  and  production.  An  alternative  assumption  regarding  the 
siting  of  an  OCS  pipe  coating  yard  is  its  location  at  the  port  of  Nome.  The 
port  s  onshore  facilities  would  have  to  be  expanded  to  accommodate  this  use. 
The  Port  of  Nome  Master  Plan  (Tetra  Tech,  1981)  includes  sufficient  acreage 
or  expansion  such  that  OCS  usage  of  the  port  space  would  not  pose  any  signi¬ 
ficant  impacts,  with  the  exception  of  facility  congestion  on  the  causeway  and 
goods  movement  logistics. 

No  marine  transportation  impacts  to  other  harbors  and  settlements  in  Norton 
Sound  and  the  Yukon  Delta  are  anticipated  as  a  consequence  of  this  proposal. 

uring  the  peak  OCS  development  period,  the  frequency  of  support  boat  traffic 
pipeline  barges,  etc.,  could  cause  localized  traffic  conflicts  with  the  ves¬ 
sels  and  small  crafts  offshore  of  the  port  of  Nome. 

Aj^ransportation:  Potential  impacts  on  air  transportation  systems  would 

oniy  be  evidenced  m  the  development  and  production  phase  of  OCS  operations. 
The  volume  of  air  traffic  operations  during  the  OCS  exploration  phase  are 
expected  to  be  insignificant.  Air  traffic  serving  OCS  development  and  produc- 
icn  includes  commercial  carriers  moving  personnel  into  and  out  of  Nome,  and 
contract  heircopter  services  moving  personnel  and  priority  goods  from  Nome  to 
the  offshore  platforms. 

Potential  impacts  during  the  development  and  production  phase  include  in¬ 
creased  air  passenger  movements  through  the  Nome  airport  terminal,  and  in- 
creased  aircraft  operations  at  the  Nome  airport.  These  impacts  could  be 
e.  fc<in1Ve  y  mitigated  by  improvements  to  the  airport  proposed  by  the  FAA  in 
its  10-year  improvements  plan  (FAA,  1979).  See  Effect  of  Mitigating  Measures 


Surface^ Transportation:  During  the  exploration  and  development  phases,  sig¬ 

nificant  impacts  on  the  Nome  road  work  would  occur:  (a)  If  onshore  borrow 
ex  raction  areas  are  to  be  used,  a  fleet  of  heavy  construction  vehicles  (i.e., 
,  “  axle.s  a"d  above)  would  deteriorate  the  existing  road  work,  and  (b)  the 

development  of  the  Nome  OCS  onshore  facility  would  generate  significant  ve¬ 
hicle  traffic  between  the  port  of  Nome,  the  Nome  airport,  and  the  city  itself. 

he  single  main  route  through  Nome  is  hardly  suited  for  this  purpose.  These 
impacts  can  be  mitigated;  refer  to  Effect  of  Mitigating  Measures  below. 

£|gclusion:  Potential  transportation  impacts  include  vessel  traffic  conges- 

tion,  vessel  queing  for  berths,  congestion  and  causeway  usage  for  goods  for¬ 
warding  and  storage  at  the  port  of  Nome,  increased  air  passenger  traffic  and 

rnTirafi  0fTatlr  at  the  N°me  airP°rt>  and  damages  and  congestion  to  surface 

K  nsrSs^^cSiSr vehicle  traffic  between  the  Norae  ■»- 

fffminatf  Mi“SatinR  Measures:  Several  activities  function  to  reduce  if  not 
include  M  Ih?  ,  °n  transportation  systems  identified  above.  These 
(a)  The  construction  and  operation  of  the  Nome  deepwater  terminal 
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including  separate  berths  between  deepwater  and  other  vessels;  (b)  Installa¬ 
tion  of  improvements  to  the  Nome  airport  recommended  by  the  FAA  in  its  10-year 
plan  for  Alaskan  airport  facilities;  (c)  Construction  and  dedication  of  a 
by-pass  route (s)  to  the  port  of  Nome  and  the  Nome  airport  to  accommodate  heavy 
vehicle  traffic  (i.e.,  three  axles  and  above)  from  the  Cape  Nome  OCS  onshore 
facilities;  and  (d)  Siting  of  a  temporary  pipe  coating  yard  at  the  Cape  Nome 
onshore  facility  instead  of  the  Nome  deepwater  terminal. 

Additionally,  scenario  assumptions  which  function  to  mitigate  potential  im¬ 
pacts  on  transportation  systems  should  be  mentioned:  (a)  During  the  period  of 
OCS  exploration  and/or  development,  operations  before  completion  and  operation 
of  the  Nome  deepwater  terminal,  OCS  operators  would  rely  on  anchored  barges  as 
floating  warehouses  and  contract  lightering  services  from  the  port  of  Nome  for 
fuel  and  water;  and  (b)  Utilization  of  offshore  instead  of  onshore  borrow 
extraction  sources  if  artificial  island  platforms  are  to  be  used  by  OCS  opera¬ 
tors  . 

All  of  the  above  are  beyond  DOI  authority  as  lead  agency  for  this  proposal. 
In  this  respect,  there  is  no  assurance  that  the  above  will  be  adopted.  How¬ 
ever,  subsequent  permitting  and  licensing  agencies  may  incorporate  these 
measures  or  functional  variations  thereof  to  effectively  mitigate  the  above 
identified  potential  transportation  systems  impacts. 

The  scenario  assumptions  are  considered  to  be  reasonable  and  preferred  indus¬ 
try  operating  practice,  such  that  their  voluntary  application  is  considered 
likely  in  the  absence  of  governmental  regulation.  Moreover,  the  availability 
of  a  deepwater  terminal,  whether  installed  and  operated  by  the  port  of  Nome  or 
the  OCS  operators  at  Cape  Nome,  is  considered  to  be  a  necessary  prerequisite 
for  OCS  field  development  and  production.  In  this  respect,  the  impacts  on  the 
existing  port  of  Nome  facility  are  unlikely. 

Cumulative  Effects:  The  only  cumulative  effects  which  are  reasonably  foresee¬ 
able  upon  transportation  systems  would  be  the  usage  of  the  port  of  Nome  deep¬ 
water  terminal  by  hard  rock  mineral  development  projects,  as  well  as  offshore 
exploratory  operations  from  subsequent  state  and  Federal  proposed  lease  sales 
in  the  Bering  Sea.  Refer  to  Section  IV. A. 8.  for  identification  of  projects 
which  may  pose  cumulative  impacts.  The  cumulative  effects  on  the  port  of  Nome 
from  these  additional  developments  may  not  be  considered  adverse,  but  instead, 
could  be  beneficial.  To  the  extent  that  port  facilities  are  adequately  de¬ 
signed  to  serve  such  maritime  commerce,  revenues  to  the  port  authority  in¬ 
crease,  and  the  additional  port  traffic  does  not  interfere  with  existing 
traffic  operations  and  derivative  commerce,  then  the  impacts  from  additional 
port  operations  would  be  beneficial. 

Unavoidable  Adverse  Effects:  No  unavoidable  adverse  effects  on  the  marine, 
air,  and  surface  transportation  systems  are  anticipated  as  a  consequence  of 
this  proposal.  All  of  the  potential  impacts  are  tractable  to  potential  miti¬ 
gating  measures  identified  above. 

b.  Impacts  of  Alternatives  II  through  VI:  Under  Alternative 
II,  no  impacts  on  transportation  systems  would  occur.  Under  Alternatives  III, 
IV,  and  VI,  impacts  on  transportation  systems  would  be  substantially  the  same 
as  under  the  proposal,  Alternative  I.  The  impacts  would  be  substantially  the 
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same  for  Alternatives  I,  III,  IV,  and  VI  because  the  impact  assessment  com¬ 
monly  derives  from  the  same  scenario  assumptions.  Since  the  scenario  assump¬ 
tions  do  not  change,  the  impacts  should  not  change. 

However,  impacts  on  marine  transportation  systems  under  Alternative  V  could  be 
greater  than  those  occurring  under  the  proposal.  Alternative  V  assumes  an 
offshore  loading  scenario  with  no  permanent  OCS  onshore  facilities.  Thus,  OCS 
operators  would  be  expected  to  rely  on  the  port  of  Nome,  for  goods  storage, 
logistics,  and  marine  transportation  functions. 


Impacts  on  Coastal  Zone  Management: 


a •  Impacts  of  the  Proposal  (Alternative  I): 

g.0-nsistency  Review  with  the  Alaska  Coastal  Zone  Management  Program:  Impacts 
of  the  proposal  on  the  Alaska  Coastal  Zone  Management  Program  (ACMP)  can  be 
effectively  identified  and  evaluated  through  the  consistency  provisions  of  the 
Federal  Coastal  Management  Act  (CZMA) ,  as  amended  (16  USC  1456,  et  seq.). 
Refer  to  Alaska  OCS  Technical  Paper  No.  4,  Legal  Mandates  and  Federal  Regula¬ 
tory  Responsibilities,  for  an  explanation  of  the  CZMA  consistency  provisions 
as  they  apply  to  the  OCS  leasing  program. 

T-imin§  °i  Proposed  OCS  Sale  57  with  Local  Coastal  Management  Plans:  Fig¬ 
ure  III. E. 4.-1  depicts  a  timeline  for  development  of  the  three  coastal  man¬ 
agement  plans  of  interest.  The  figure  also  depicts  a  timeline  for  exploration 
and  development  activities  ensuing  from  the  proposed  OCS  sale  57  scenario. 
Assuming  the  schedules  for  the  CMP’s  and  the  post-OCS  sale  operations  are 
accurate,  the  following  findings  can  be  made: 

(1)  The  Nome  district  CMP  should  be  authorized  and  incorporated  into  the 
State  ACMP  prior  to  the  lease  sale.  OCS  pre-sale  consistency  determinations, 
i  any,  would  incorporate  any  relevant  policies  of  the  approved  district  CMP. 

owever,  the  Yukon-Kuskokwim  (Y-K)  Delta  and  the  Bering  Strait  CMP’s  are  not 
expected  to  be  completed  prior  to  the  proposed  sale.  In  the  absence  of  the 
approved  CMP’s,  the  State  of  Alaska  can  comment  on  the  proposed  sale  57  Notice 
o  Sale  on  behalf  of  the  impending  CRSA  plans.  The  state  has  commented  in  the 
past  on  the  Joint  Federal/State  Beaufort  Sea  sale,  as  well  as  OCS  sale  55  in 
the  absence  of  an  approved  CMP  for  these  areas. 


iQfti  ExPl°ration  plans  are  expected  to  be  submitted  in  the  winter  of  1982- 
1983.  At  that  time,  the  plans  would  be  subject  to  mandatory  consistency 
reviews  pursuant  to  Section  307(c)(3)(b)  of  the  CZMA.  Relevant  policies  of 
the  approved  Nome  CMP  and  the  ACMP  would  be  considered  by  OCS  operators  in 
their  consistency  certifications  on  exploration  plan  submittals.  The  Y-K  CMP 
nQrc  •  auJho^lzed  by  the  time  that  OCS  exploration  plans  are  evaluated  by 
,i7roln  whlch  case  relevant  policies  of  the  approved  plan  would  be  considered 
by  OCS  operators  in  their  consistency  certifications.  Any  comments  by  the 
ering  Strait  CRSA  Board  would  be  forwarded  through  the  State  Division  of 
Policy  and  Development  Planning  (DPDP)  in  its  consistency  review. 

(3)  The  Nome  CMP,  as  well  as  the  Y-K  and  Bering  Strait  CMP's,  are  expected  to 

pLn°mP]evTc  beKf0re  rleview  and  approval  of  an  OCS  Development  and  Production 
Plan  and  EIS  submittal.  In  terms  of  potential  significant  onshore  and  coastal 
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impacts,  the  three  local  programs  would  be  in  place.  Local  government  units 
could  participate  in  the  consistency  review  process  for  the  development/ 
production  plan  (Sec.  307(c)(3)(b)  of  the  CZMA) . 

(4)  It  should  be  emphasized  that  the  occurrence  of  the  lease  sale  itself  is 
not  the  final  governmental  decision  regarding  oil  and  gas  development.  Aside 
from  the  post-sale  consistency  determinations  on  OCS  exploration  and  produc¬ 
tion  plans,  operators  in  the  OCS  sale  57  area  would  have  to  obtain  various 
permits  and  licenses  from  Federal  and  state  agencies.  These  permits  and 
licenses  would  provide  further  opportunities  for  the  local  programs  to  comment 
and  participate  in  CZM  consistency  reviews  on  OCS  development. 

(5)  The  State  of  Alaska  believes  that  coastal  management  plans  should  be 
complete  (or  in  a  stage  of  near  completion  by  the  time  environmental  impact 
statement  for  (this  sale  57  proposal)  is  under  preparation  (State  of  Alaska, 
1979).  In  this  respect,  the  proposal  does  not  meet  the  state's  position. 
However,  in  a  more  recent  position  expressed  by  the  State  of  Alaska,  it  recog¬ 
nized  that  local  CMP  planning  capability  can  be  coordinated  with  the  phasing 
of  OCS  operations. 

During  a  pre-sale  phase,  the  state  would  like  to  see  local  planning  capability 
with  adequate  sources  of  funding  to  prepare  for  post-sale  exploration  impacts. 
During  the  post-sale  phase,  the  state  would  like  to  see  local  capability  to 
actively  participate  in  the  review  and  approval  of  the  exploration  plans  and 
associated  permits.  According  to  Figure  III. E. 4.-1  and  the  above  finding,  the 
Nome  CMP  should  have  this  capability  and  the  Yukon-Kuskokim  Delta  CMP  may  have 
this  capability.  However,  the  Bering  Strait  CMP  is  expected  to  be  adopted 
after  approval  of  OCS  exploration  plans  in  the  sale  57  area.  All  three  plans 
are  expected  to  have  local  planning  capabilities  for  the  OCS  development  phase 
according  to  finding  (3)  above. 

OCS  Onshore  Facilities  Impacts:  The  scenario  accompanying  this  proposal 
indicates  that  onshore  facilities  would  be  sited  in  the  vicinity  of  Cape  Nome. 
The  onshore  facilities  include  petroleum  storage,  processing  and  pumping 
facilities,  gas  liquefaction  plant,  and  a  marine  terminal  for  transferring  oil 
and  LNG  products  to  vessels.  The  land  use  requirements  for  these  amount  to 
36.4  hectares  (90  acres). 

The  facilities  may  also  include  a  portable  pipe  coating  yard  which  would 
require  12.1  hectares  (30  acres)  and  a  support  and  supply  base  with  a  dock 
which  would  require  12.1  hectares  (30  acres).  The  pipe  coating  yard  and 
storage  and  supply  base  may  not  be  necessary  if  operators  feel  that  the  deep¬ 
water  terminal  and  onshore  facility  improvements  to  the  port  of  Nome  are 
suitable  for  their  needs.  (Refer  to  Sec.  IV. H. 3.,  Impacts  on  Transportation 
Systems . ) 

The  topography  of  the  Cape  Nome  area  is  such  that  the  onshore  physical  plant 
could  not  be  sited  at  Cape  Nome  itself,  but  would  be  removed  to  suitable  sites 
either  to  the  west  or  east.  Sufficient  acreage  is  available  such  that  the 
commitment  of  undeveloped  private  lands  to  industrial  use  could  be  considered 
insignificant.  The  lands  around  Cape  Nome  have  been  selected  by,  and  are 
expected  to  be  conveyed  to,  the  Sitnasuak  Corporation  (Nome  Village  Corpora¬ 
tion)  authorized  under  the  Alaska  Native  Claims  Settlement  Act.  Additionally, 
borrow  extraction  for  development  of  onshore  facilities  and  the  marine  ter- 
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mmal  would  not  be  expected  to  cause  significant  land  use  impacts  because  mine 

tailings  and  other  suitable  materials  would  be  available  on  privately  owned 
lands. 


The  suitability  of  the  Cape  Nome  area  for  OCS  onshore  facilities  cannot  be 
explicitly  determined  at  this  time  in  the  context  of  applicable  energy  facil¬ 
ity  siting  policies  of  the  ACMP,  the  Nome  CMP,  and  the  Bering  Strait  CMP. 
Provisions  of  the  ACMP  Energy  Facilities  Planning  Process  do  not  include 
site-specific  land  use  determinations.  (Refer  to  Appendix  B  regarding  the  OCS 
enclave  assumption.) 

The  Cape  Nome  location  could  pose  potentially  significant  impacts  to  the 
guidelines  and  standards  of  the  Alaska  Coastal  Policy  Council  (6  AAC  80  010) 
regarding  recreation  (6  AAC  80.060),  subsistence  (6  AAC  80.128),  historic, 
pre-historic,  and  archaeologic  resources  (6  AAC  80.150),  habitats  (6  AAC 
80.130),  and  Areas  Meriting  Special  Attention  (AMSA)(6  AAC  80.160).  The 
reasons  for  the  potentially  significant  impacts  are  the  presence  of  the 
Iditarod  National  Historic  Trail  and  historic  sites,  numerous  cultural  arti¬ 
facts  and  archaeologic  sites  in  the  vicinity  of  the  coastline  at  Cape  Nome, 
the  wetlands  and  associated  biological  values  present  in  the  Safety  Sound  area 
to  the  east  of  Cape  Nome,  offshore  subsistence  resource  harvest  in  the  vicin¬ 
ity  of  the  Cape  Nome  area,  and  a  proposal  by  the  Alaska  Department  of  Fish  and 

Game  to  designate  the  Safety  Sound  area  as  an  AMSA  (Alaska  Office  of  Coastal 
Management,  1980). 

Impacts  on  the  Nome  District  CMP:  The  timing  of  the  proposed  lease  sale  is 
not  expected  to  adversely  affect  the  planning  capability  of  the  Nome  CMP  as 
recommended  by  the  State  of  Alaska.  Regarding  the  contents  of  the  Nome  CMP, 
they  are  conjectural  at  this  time;  no  goals  statements,  energy  facility  siting 
policies,  nor  resources  conservation  areas  have  been  identified  at  this  time. 

he  city’s  coastal  management  planning  program  has  included  an  opinion  survey 
of  local  viewpoints  pertinent  to  preparation  of  the  CMP.  Based  upon  the 
results  of  this  survey  alone,  the  city  could  be  expected  to  develop  some 
policies  on  OCS  facilities,  providing  their  own  infrastructure  or  at  least 

reimburse  the  city  for  the  cost  of  the  municipal  infrastructure  extended  to 
OCS  facilities. 


key  issue  m  assessing  impacts  of  the  proposal  upon  the  Nome  CMP  is  the 
location  of  OCS  onshore  facilities  and  the  extent  to  which  support  and  infra¬ 
structure  functions  are  provided  by  the  city  of  Nome  or  OCS  operators  For 
purposes  of  environmental  assessment,  this  EIS  assumes  that  the  OCS  onshore 
aci  lties  and  support  functions  would  be  located  at  Cape  Nome.  The  EIS  also 
assumes  that  an  enclave  planning  and  operation  of  such  facilities  would  occur. 

owever,  because  the  authority  to  implement  such  an  enclave  is  beyond  DOI '  s 
statutory  responsibility,  the  impact  assessment  on  the  Nome  CMP  does  not 
assume  an  enclave.  The  mitigating  effect  of  the  enclave  concept  is  discussed 
immediately  below  under  Effective  of  Mitigating  Measures. 

In  the  absence  of  an  enclave  assumption,  the  OCS  labor  force  is  presumed  to 
seek  residence  and  personal  services  (i.e.,  meals,  recreation,  retail  pur¬ 
er  ases,  as  well  as  usage  of  public  facilities)  in  Nome.  This  activity  would 
®  expected  to  cause  significant  impacts  upon  the  city’s  land  use,  infra- 
s  rue  ure,  as  well  as  certain  coastal  resources  which  are  the  subject  of  ACMP 
guidelines  and  standards  of  the  Alaska  Coastal  Policy  Council.  Moreover,  a 
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non-enclave  arrangement  and  operation  of  onshore  OCS  facilities  and  personnel 
could  violate  the  energy  facility  siting  process  provisions  of  the  ACMP. 
However,  this  is  not  determinate  because  of  a  lack  of  specificity  in  the  ACMP 
energy  facility  siting  process.  Refer  to  Section  IV.B.l.  for  further  discus¬ 
sion  of  potential  socioeconomic  impacts  in  the  absence  of  an  enclave  concept. 

A  potential  problem  to  the  Nome  CMP  with  regard  to  OCS  onshore  facilities  and 
spillover  effects  is  the  city's  inability  to  annex  significant  new  territory. 
If  OCS  onshore  facilities  and  the  OCS  enclave,  or  other  equivalent  housing 
development,  are  beyond  the  city’s  boundaries,  then  it  would  experience  severe 
fiscal  impacts  attributable  to  spillover  service  demands  within  its  bounda¬ 
ries.  Refer  to  section  IV.B.l.e.  of  this  EIS  regarding  Nome's  urban  infra¬ 
structure  . 

Impacts  on  Bering  Strait  and  Yukon-Kuskokwim  CMP:  It  is  difficult  to  deter¬ 
mine  the  impacts  which  the  proposal  would  bear  on  the  Bering  Strait  and  Yukon- 
Kuskokwim  Delta  CMP's.  In  the  absence  of  any  approved  or  even  drafted  goals 
and  policy  statements  for  the  Bering  Strait  CMP,  comparing  this  proposal's 
scenario  against  this  program  is  premature.  There  remains  a  possibility  of 
significant  adverse  effects  on  this  program  due  to  uncertainty. 

The  Yukon-Kuskokwim  Delta  CMP  would  not  be  directly  affected  by  this  propo¬ 
sal's  scenario  because  no  onshore  facilities  are  identified  within  the  bounda¬ 
ries  of  the  Yukon-Kuskokwim  Delta  CRSA.  There  is  the  possibility  that  opera¬ 
tors  would  seek  support  facilities  and/or  onshore  development  in  the  Yukon 
Delta  if  a  commercial  hydrocarbon  find  were  made  near  the  Yukon  River  Delta. 
However,  such  potential  onshore  development  is  not  a  part  of  the  scenario 
accompanying  this  EIS,  and  is  therefore  not  subject  to  environmental  assess¬ 
ment. 

The  draft  goals  statements  of  the  Yukon-Kuskokwim  CRSA  Board  imply  potential 
conflicts  with  this  proposal  if  certain  conditions  are  realized.  If  develop¬ 
ment  of  OCS  hydrocarbons  results  in  damages  to  the  renewable  resources  of  the 
Y-K  CRSA,  the  physical  and  natural  habitat  of  these  resources,  or  the  subsis¬ 
tence  utilization  of  these  resources,  then  significant  adverse  impacts  on  the 
Y-K  CMP  is  presumed  to  occur.  However,  the  Y-K  CRSA  goals  also  recognize 
accommodation  of  state  and  national  interests  which  presumably  include  major 
energy  development.  Thus,  the  Y-K  CRSA  goals  would  have  to  be  articulated  by 
subsequent  actions  to  make  a  clear  determination  of  significant  adverse  ef¬ 
fects  from  OCS  development  upon  its  program. 

The  most  likely  source  of  damage  to  the  renewable  resources  of  the  Y-K  CRSA, 
the  physical  and  natural  habitat  of  these  resources,  or  the  subsistence  utili¬ 
zation  of  these  resources  is  an  oilspill.  The  Oilspill  Risk  Analysis  discus¬ 
sed  in  Section  IV. A. 4.  indicates  a  low  to  moderate  (0.11)  probability  of  a 
spill  damaging  these  values  within  the  Y-K  CRSA  boundaries.  For  this  finding, 
the  following  assumptions  apply:  An  oilspill  probability  of  between  0.11  to 
0.2  is  considered  to  be  moderate,  the  boundaries  of  the  Y-K  CRSA  extend  to  the 
limit  of  state  territorial  waters  in  the  Norton  Sound,  and  "damages”  are 
construed  as  an  oilspill  contacting  specific  renewable  resources  and  habitats 
on  which  the  Y-K  CRSA  depends . 

Conclusion:  The  proposal  would  adversely  affect  the  local  planning  capability 
of  the  Bering  Strait  CMP,  and  possibly  the  Yukon-Kuskokwim  CMP,  during  the 
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post-sale  exploration  phase.  The  Nome,  Bering  Strait,  and  Y-K  CMP's  are 
expected  to  be  authorized  and  have  planning  capability  by  the  time  of  OCS 
development  and  production.  In  the  absence  of  approved  district  CMP  programs, 
this  proposal  may  pose  potentially  significant,  if  not  severe,  adverse  effects 
on  the  perceived  coastal  management  values  of  the  Norton  Sound  region. 

Effect  of  Mitigating  Measures:  This  proposal  assumes  with  the  onshore  facili¬ 
ties  at  Cape  Nome  an  enclave  facility  for  housing  OCS  personnel,  support 
services,  and  activities  related  to  both  offshore  and  onshore  development. 
Details  of  the  enclave  assumptions  are  identified  in  Appendix  B  of  this  EIS. 
The  following  assumptions  describe  the  enclave’s  role  in  this  EIS:  (a)  Most  of 
the  labor  force  working  temporarily  or  permanently  onshore  at  the  Cape  Nome 
facilities  would  be  housed  in  special  group  housing  quarters;  (b)  The  enclave 
site  could  include  other  related  sites  for  contractors  servicing  OCS  offshore 
operations  as  well  as  the  onshore  facilities;  and  (c)  The  enclave  site  plan- 
design,  and  operations  would  be  subject  to  the  energy  facility  policies 
of  the  state  ACMP,  Nome  CMP,  and/or  the  Bering  Strait  CMP.  The  land  use 
impacts  associated  with  the  enclave  facility  would  be  expected  to  be  insig¬ 
nificant.  A  liberal  estimate  of  the  land  requirements  for  a  facility  sized  to 
accommodate  peak  onsite  labor  force  would  be  100  acres.  The  undeveloped  lands 
in  the  vicinity  of  Cape  Nome  could  clearly  absorb  this  acreage. 

The  significance  of  the  enclave  assumption  is  its  role  as  a  proposed  mitigat¬ 
ing  measure.  The  enclave  functions  to  mitigate  potential  adverse  impacts  upon 
the  city  of  Nome’s  infrastructure,  housing  supply,  land  use,  and  social  well 
being.  Additionally,  the  enclave  concept  functions  to  mitigate  potential 
impacts  around  the  Cape  Nome  area,  including  historical  and  archaeological 
resources,  habitat  values,  subsistence  harvests,  recreational  utilization,  and 
a  potential  Area  Meriting  Special  Attention  Designation  under  the  ACMP. 


The  specific  features  of  the  enclave  concept  cannot  be  identified  at  this  time 
because  of  various  uncertainty  factors.  The  concept  could  emerge  from  coastal 
management  planning  policies  and  regulations  of  the  state  as  well  as  district 
CMP  s.  Apart  from  coastal  management  guidance,  OCS  operators  may  be  required 
by  private  leasehold  restrictions  to  use  the  enclave  concept.  Alternatively, 
the  enclave  concept  may  be  considered  a  practical  necessity  by  OCS  operators 
because  of  inadequate,  existing  facilities. 

The  effectiveness  of  the  enclave  concept  as  a  mitigating  measure  cannot  be 
clearly  assessed  at  this  time  because  of  the  absence  of  any  clear  commitment 
by  relevant  authorities  and  decisionmakers  to  use  this  concept.  However,  this 
does  not  mean  that  the  mitigating  measure  is  not  effective.  As  a  proposed 
mitigating  measure,  the  enclave  concept  could  be  quite  effective  in  reducing 
if  not  eliminating  several  socioeconomic,  as  well  as  resources,  impacts.  It 
is  assumed  that  some  form  of  enclave  operation  would  be  applied  to  OCS  field 
evelopment  in  the  Bermg-Norton  region  because  of  the  practical  necessity  of 
doing  so.  The  city  of  Nome  has  an  incentive  to  implement  some  type  of  enclave 
arrangement  to  minimize  adverse  socioeconomic  and  coastal  management  impacts 
while  maximizing  any  spillover  benefits  to  be  captured. 

Cumulative  Effects:  The  projects  identified  in  Section  IV. A. 8.  may  pose 

emulative  adverse  effects  on  coastal  zone  management  planning.  However, 
these  cumulative  effects  are  rather  conjectural,  both  because  of  the  indefi- 
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nite  nature  of  CMP’s  presently  and  the  vague  nature  of  the  projects  them¬ 
selves.  More  definitive  cumulative  effects  assessment  can  be  performed  later 
when  EIS's  on  major  actions  are  required. 

Unavoidable  Adverse  Effects:  This  proposal  does  not  pose  any  unavoidable 
adverse  impacts  on  the  ACMP,  or  the  Nome,  Bering  Strait,  and  Yukon-Kuskokwim 
Delta  CMP's.  Potentially  significant  adverse  impacts  identified  in  this 
section  are  conjectural  because  of  uncertain  conditions.  Coastal  zone  manage¬ 
ment  impacts  are,  per  se,  tractable  to  management  practices  and  mitigating 
measures . 

b.  Impacts  of  Alternatives  II  through  VI:  Under  Alternative 

II,  no  impacts  on  coastal  zone  management  would  occur.  Under  Alternatives 

III,  IV,  and  VI,  impacts  on  coastal  zone  management  would  be  substantially  the 
same  as  under  the  proposal,  Alternative  I.  The  impacts  would  be  substantially 
the  same  for  Alternatives  I,  III,  IV,  and  VI  because  the  impact  assessment 
commonly  derives  from  the  same  scenario  assumptions.  Since  the  scenario 
assumptions  do  not  change,  the  impacts  should  not  change. 

Under  Alternative  V,  impacts  on  coastal  zone  management  should  be  less  than 
those  attributed  to  the  proposal  because  of  the  absence  of  any  permanent 
onshore  facilities.  However,  temporary  construction  camps,  pipe  coating 
yards,  etc.,  could  be  expected  to  be  sited  onshore.  These  facilities  may 
yield  coastal  management  impacts  which  would  be  evaluated  in  a  future  EIS  on 
an  OCS  development  and  production  plan  submittal. 

5 .  Impacts  on  Land  Use  and  Land  Status: 

a.  Impacts  of  the  Proposal  (Alternative  I):  Impacts  on  land 
status  and  land  use  can  be  classified  as  follows:  (a)  Land  requirements  for 
onshore  development  serving  OCS  fields,  (b)  Spillover  land  use  demands  and 
impacts  upon  settlements  associated  with  onshore  facility  development,  and 
(c)  Other  indirect  nuisance  effects  upon  coastal  lands  in  the  vicinity  of  OCS 
development.  The  first  and  second  types  of  land  use  impacts  are  discussed  in 
Section  IV. H. 4.  regarding  coastal  zone  management  impacts.  Impacts  on  resi¬ 
dential  land  use  only  within  the  city  of  Nome  are  discussed  in  Section 

IV, B.l.e.  (urban  infrastructure).  The  third  type  of  land  use  impact  refers  to 
interferences  with  recreational,  cultural,  and  subsistence  uses  of  land  as 
well  as  potential  damages  to  lands  from  OCS-related  spill  incidences.  These 
impacts  are  discussed  in  sections  IV. H. 2.,  IV.H.l,  and  IV.B.l.e.,  respec¬ 
tively. 


b.  Impacts  of  Alternatives  II  through  VI:  Under  Alternative 

II,  no  impacts  on  land  status  and  land  use  would  occur.  Under  Alternatives 

III,  IV,  and  VI,  impacts  on  land  status  and  land  use  would  be  substantially 
the  same  as  under  the  proposal.  The  impacts  would  be  substantially  the  same 
for  Alternatives  I,  III,  IV,  and  VI  because  the  impact  assessment  commonly 
derives  from  the  same  scenario  assumptions.  Since  the  scenario  assumptions  do 
not  change,  the  impacts  should  not  change. 

Under  Alternative  V,  impacts  on  land  status  and  land  use  should  be  less  than 
those  attributed  to  the  proposal  because  of  the  absence  of  any  permanent 
onshore  facilities.  However,  temporary  construction  camps,  pipe  coating 
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yards,  etc.,  could  be  expected  to  be  sited  onshore.  These  facilities  could 
yield  temporary  land  use  and  land  status  impacts  which  would  be  evaluated  in  a 
future  EIS  on  an  OCS  development  and  production  plan  submittal. 

6.  Impacts  On  Water  Quality: 

a*  Impacts  on  the  Proposal  (Alternative  I):  Environmental 
impact  assessment  of  drilling  fluid  disposal  upon  marine  receiving  waters  has 
been  thoroughly  discussed  in  the  appendices  to  three  separate  EIS's  which  is 
incorporated  herein:  FEIS  on  OCS  Sale  65  (BLM,  1978),  Final  Supplement  on  the 
EIS  on  OCS  Sale  42  (BLM,  1979),  and  the  FEIS  on  the  proposed  Five-Year  OCS  Oil 
and  Gas  Leasing  Schedule  (BLM,  1979).  Additionally,  the  FEIS  on  OCS  Sale  60 
(BLM,  1981)  as  well  as  the  DEIS  on  OCS  Sale  46  (BLM,  1980)  discuss  water 
quality  impacts  of  previous  Alaskan  OCS  leasing  proposals. 

OCS  exploratory  vessels  and  production  platforms  will  discharge  drilling 
fluids  in  bulk  quantities,  along  with  lower  level  releases  of  petroleum  hydro¬ 
carbons,  and  sanitary  wastes  from  waste  water  discharge  sources.  Addition¬ 
ally,  OCS  production  platforms  will  be  discharging  bulk  quantities  of  petro¬ 
leum  formation  waters.  If  gravel  islands  are  used  as  drilling  platforms 
during  the  exploration  or  development  phases,  a  considerable  volume  of  sus¬ 
pended  sediments  would  be  entrained  in  waters  adjacent  to  the  island  construc¬ 
tion  area.  Similarly,  pipelaying  would  yield  sediment  suspension  in  the  water 
column. 


The  above  types  of  water  quality  impacts  are  considered  to  be  insignificant 
Several  factors  contribute  to  this  finding: 


U)  Drilling  fluid  and  formation  water  releases  quickly  become  non-toxic  in 
marine  receiving  waters  with  moderate  depth  and  circulation.  Moreover,  rig 
monitoring  studies  have  shown  that  the  toxic  contaminants  in  drilling  fluids 
and  formation  waters  typically  dilute  to  background  concentrations  of  marine 
receiving  waters  within  a  few  hundred  meters  of  the  discharge  source. 


lb  Discharges  of  all  types  of  contaminants  from  offshore  OCS  exploration  and 
production  operations  are  the  subject  of  the  National  Pollution  Discharge 
lmmation  System  (NPDES)  permitting  program  mandated  under  the  Clean  Water 
Act.  Under  this  program,  EPA  establishes  discharge  limitations  for  various 
waste  water  contaminants  that  will  not  interfere  with  beneficial  uses  of 
marine  receiving  waters.  Refer  to  Alaska  OCS  Technical  Paper  No.  4  for  fur- 

tner  discussion  of  EPA’s  Clean  Water  Act  responsibilities  with  regard  to  OCS 
water  pollution  sources. 


(c)  OCS  construction  operations  yielding  sediment  loading  and  resuspension  in 
receiving  waters  of  Norton  Sound  are  minor  in  volume  and  import  in  comparison 
to  natural  processes  affecting  the  Sound.  Specifically,  the  annual  volume  of 
se  iments  entering  the  Sound  from  the  Yukon  River  (70-90  million  metric 
tons/yr)  and  other  drainages  are  enormous.  Also,  storm  surges  and  oceano¬ 
graphic  conditions  m  the  Sound  result  in  significant  bottom  scouring,  mass 
eposition,  and  wasting  (Larsen,  Nelson,  and  Thor,  1980)  which  far  exceed  the 
impacts  of  anthropogenic  sedimentary  loading  in  the  Sound. 


Minor  impacts  from  OCS  sediment  deposition  and  resuspension  include 
smothering  of  benthic  species  located  in  the  vicinity  of  the  offshore 


some 
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struction  operations.  The  dredge  and  fill  permitting  requirements  of  the  COE 
under  Section  404  of  the  Clean  Water  Act  will  apply  to  such  OCS  operations  so 
that  mitigating  practices  will  be  in  place  to  minimize  the  impacts  on  marine 
receiving  waters. 

Conclusion:  No  significant  impacts  on  water  quality  are  anticipated  from  this 
proposed  action. 

Effect  of  Mitigating  Measures:  No  suggested  mitigating  measures  apply  to 
reduction  of  water  quality  impacts.  The  applicable  regulations  derive  from 
Federal  and  state  non-discretionary  statutory  requirements. 

Cumulative  Effects:  Cumulative  effects  on  water  quality  may  be  ovbserved  from 
additional  development  projects  in  the  Norton  Sound  region.  Oil  and  gas 
leasing  in  the  territorial  waters  of  Norton  Sound  would  yield  waste  water 
discharges.  Hard  rock  mineral  development  and  placer  mining  operations  would 
yield  surface  runoff,  sediment  loading,  and  waste  water  discharges.  It  is 
difficult  to  judge  the  significance  of  these  additional  impacts  in  the  absence 
of  site-specific  information  on  the  volume  of  effluent  loading,  the  contam¬ 
inants  being  discharged,  and  the  mixing  characteristics  of  the  receiving 
waters.  Cumulative  water  quality  impacts  from  subsequent  development  propo¬ 
sals  can  be  evaluated  in  future  EIS's  on  major  actions. 

Unavoidable  Adverse  Effects:  No  unavoidable  adverse  effects  on  water  quality 
are  anticipated  from  the  proposed  action  because  the  impacts  are  tractable  to 
mitigation. 


b.  Impacts  of  Alternatives  II  through  VI:  Under  Alternative 
II,  no  impacts  on  water  quality  would  occur.  Under  Alternatives  III-VI  the 
impacts  would  be  substantially  the  same  as  under  the  proposal,  Alternative  I. 
Water  quality  impacts  are  not  differentiated  for  alternatives  because  the 
impacts  are  site-specific  with  the  location  of  OCS  operations.  Thus,  block 
deletion  options  do  not  effectively  change  the  nature  of  the  water  quality 
impacts  associated  with  the  specific  alternative. 

7 .  Impacts  on  Air  Quality: 

a.  Impacts  of  the  Proposal  (Alternative  I):  Impacts  on  air 
quality  ensuing  from  the  proposal  are  expected  to  be  insignificant.  This 
finding  of  no  significant  impact  on  air  quality  refers  to  all  alternatives  to 
the  proposal,  with  the  exception  of  Alternative  II,  no  sale.  Air  quality 
impacts  ensuing  from  this  proposal  are  expected  to  be  analogous  to  those 
identified  in  the  EIS's  on  OCS  sales  46  and  60  for  the  following  reasons:  (a) 
Air  quality  assessment  on  proposed  OCS  sales  in  Alaska  is  based  on  pristine 
ambient  air  quality  conditions;  (b)  The  air  quality  assessment  of  offshore 
emission  sources  is  based  upon  emissions  inventory  and  pollutant  trajectories 
from  individual  exploratory  vessels  or  production  platforms;  (c)  The  onshore 
air  pollutant  levels  from  individual  offshore  emissions  sources  is  estimated 
to  be  insignificant  as  shown  in  the  DEIS  on  proposed  sale  46  and  the  EIS  on 
sale  60;  and  (d)  Onshore  emission  sources  in  frontier  OCS  development  areas 
are  expected  to  be  no  greater  than  existing  ambient  concentrations  in  the 
Kenai-Nikiski  area  where  petroleum  production,  refining,  gas  liquefaction,  and 
marine  loading  operations  occur.  No  violations  of  any  national  or  state  air 
quality  standards  or  U.S.  EPA  Prevention  of  Significant  Deterioration  require¬ 
ments  are  anticipated. 
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This  finding  of  no  significant  impact  on  air  quality  assumes  the  application 
of  mitigating  measures  in  place.  These  mitigating  measures  include  the  statu¬ 
tory  responsibilities  of  EPA  regarding  onshore  emission  sources,  and  USGS 
regulations  regarding  offshore  OCS  emission  sources.  Refer  to  Alaska  OCS 
Technical  Paper  No.  4  for  a  description  of  the  relevant  air  pollution  control 
authorities  of  EPA  and  USGS. 

Conclusion:  No  significant  impacts  upon  onshore  air  quality  from  the  proposed 
action  are  anticipated. 

Mitigating  Measures:  No  suggested  mitigating  measures  apply  to 

reduction  of  air  quality  impacts.  The  applicable  regulations  derive  from 
Federal  and  state  non-discretionary  statutory  requirements. 

Cumulative  Effects:  Cumulative  effects  on  air  quality  may  be  observed  from 
additional  development  projects  in  the  Norton  Sound  region.  Any  hard  rock 
mineral  development  which  involves  movement  of  ore  products  through  the  port 
of  Nome  terminal  may  entail  increased  levels  of  particulate  emissions.  Also 
hydrocarbon  drilling  operations  in  territorial  waters  of  the  Norton  Sound  or 
onshore  on  Calista  Corporation  lands  may  yield  increased  ambient  pollutant 
concentrations  in  particular  locations.  However,  these  emissions  are  not 
expected  to  violate  any  ambient  standards  or  applicable  PSD  increments. 


Unavoidable  Adverse  Effects:  No  unavoidable  adverse  effects  on  air  quality 

are  anticipated  from  the  proposed  action  because  the  impacts  are  tractable  to 
mitigation. 


b.  Impacts  of  Alternative  II  through  IV:  Under 

II,  no  impacts  on  air  quality  would  occur.  Under  Alternatives  III 
the  impacts  would  be  substantially  the  same  as  under  the  proposal, 
Air  quality  impacts  are  not  differential  across  alternatives 
impacts  are  site-specific  with  the  location  of  OCS  operations, 
deletion  options  do  not  effectively  change  the  nature  of  the 
impacts  associated  with  the  specific  alternative. 


Alternative 
through  VI , 
Alternative 
because  the 
Thus,  block 
air  quality 


P  ,  1 ‘  Relationship  Between  Local  Short-Term  Uses  and  Maintenance  and 

Enhancement  of  Long-term  Productivity  "  - - 

In  this  section,  the  short-term  effects  and  uses  of  various  components  of  the 
environment  of  the  Norton  Sound  area  are  related  to  long-term  effects  and  the 
mam  enance  and  enhancement  of  long-term  productivity.  The  effects  of  the 
proposed  action  would  vary  in  kind,  intensity,  and  duration,  beginning  with 
preparatory  activities  (seismic  data  collection  and  exploration  drilling)  of 
and  gas  development,  and  ending  when  natural  environmental  balances  might 

In  general,  short-term  refers  to  the  useful  lifetime  of  the  proposal,  but  some 

time  l  "  r^',UrSand  0ffeCtE  “e  — ^-ed.  Long-te™  "refer’s  to  IZt 
j  y  .  e  Retime  of  the  proposal.  The  producing  life  of  the  field 

ye!rs°for  oiinande^°Wer  *rea  haS  been  estimated  to  be  about  20 

total  duration  of  32  for  gas‘  In  other  words,  short-term  refers  to  the 

refers  rn  a*  gaS  exPloration  and  production,  whereas  long-term 

tifn  This11  lndef;nit"  P«iod  beyond  the  termination  of  oil  and  gas  produc- 

period  will  vary  from  one  environmental  component  to  another. 
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Many  of  the  impacts  discussed  in  Section  IV  are  considered  to  be  short-term 
(being  greatest  during  the  construction,  exploration,  and  early  production 
phases),  which  could  be  further  reduced  by  the  mitigating  measures  discussed 
in  Section  II.B.l.  Additional  measures  that  could  be  initiated  by  the  state 
and  local  communities  that  would  significantly  reduce  economic  inflation  and 
social  impacts  include  rent  controls  discussed  in  Section  IV.B.3.b.  and  the 
enclave  assumptions  discussed  throughout  the  Section  IV  assessment  and  de¬ 
tailed  in  Appendix  B. 

Biological  productivity  would  be  lost  in  the  short  term  on  all  onshore  lands 
used  in  the  proposed  project.  These  areas  could  be  returned  to  productivity 
in  the  long  term  with  proper  management.  Restoration  may  not  be  entirely 
feasible;  however,  the  overall  loss  would  be  a  minor  adverse  effect.  The 
direct  land  requirements,  as  shown  in  the  hypothetical  development  scenario, 
would  show  in  both  the  short  term  and  the  long  term  because  of  disturbance. 
Major  construction  projects  near  the  Yukon  Delta  would  cause  definite  changes 
in  both  the  short  term  and  long  term.  Some  species  may  have  difficulty  repop¬ 
ulating  and  could  be  displaced. 

Short-term  oil  pollution  and  the  possibility  of  long-term  cumulative  oil 
pollution  impacts  could  cause  serious  adverse  effects  on  all  components  of  the 
marine  ecosystem,  including  fisheries.  While  restoration  would  allow  fisher¬ 
ies  production  to  regain  original  levels,  any  reduced  annual  harvests  during 
the  life  of  the  project  would  be  irretrievably  lost.  The  extent  is  not  known 
presently,  but  the  potential  must  be  recognized. 

Freshwater  pollution  from  onshore  activities  is  a  short-term  effect.  The 
long-term  decrease  in  water  quality  may  be  considered  to  be  a  tradeoff  for 
obtaining  oil  and  gas  resources. 

The  biota  would  be  threatended  in  the  short-term  by  potential  oil  pollution. 
Direct  mortality  could  be  significant  through  the  combined  effects  of  harass¬ 
ment  by  humans  and  the  increased  volume  and  frequency  of  noise  from  vessel 
traffic  or  overflying  aircraft.  In  the  long  term,  such  disturbances  could 
alter  behavior  patterns  and  could  drive  fauna  away  from  traditional  feeding 
and  breeding  grounds  or  to  other  critical  areas  within  their  range,  reducing 
species  populations  over  a  long  period  of  time. 

Habitat  destruction  could  cause  a  reduction  in  subsistence  species,  such  as 
salmon,  which  could  threaten  the  regional  economy.  The  improved  accessibility 
to  primitive  areas  from  increased  construction  is  a  short-term  result  of  this 
proposal.  This  overall  wilderness  value  of  the  coast  may  decrease  from  in¬ 
creased  land  use.  Increased  human  populations  in  the  short  term  could  change 
the  regional  Native  culture  in  the  long  term.  The  subsistence  way  of  life 
could  be  modified  and  population  shifts  could  occur.  The  overal  changes 
cannot  be  termed  positive  or  negative,  except  by  those  affected. 

Archaeologic  and  historic  values  discovered  during  development  would  enhance 
long-term  knowledge.  Overall,  finds  may  help  to  locate  other  sites,  but 
destruction  of  artifacts  would  represent  long-term  losses. 

Consumption  of  offshore  oil  and  gas  would  be  a  long-term  use  of  non-renewable 
resources.  Economic,  political,  and  social  benefits  may  accrue  from  the 
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availability  of  oil  and  gas.  Most  benefits  would  be  short-term  and  would 
decrease  the  nation’s  dependency  on  oil  imports.  If  additional  supplies  were 
discovered  and  developed,  the  proposed  production  system  would  enhance  extrac¬ 
tion. 

The  production  of  oil  and  gas  from  the  Norton  Sound  area  would  provide  short¬ 
term,  critically  needed  energy,  and  perhaps,  provide  time  either  for  the 
development  of  long-term  alternative  energy  sources  or  substitutes  for  petro¬ 
leum  feedstocks.  Petroleum  development  in  these  areas  may  mean  the  irreplace¬ 
able  loss  of  some  fisheries  production.  The  maintenance  and  enhancement  of 
long  term  productivity  would  depend  on  efforts  to  control  water  quality 
levels.  Regional  planning  would  aid  in  controlling  changing  economics  and 
populations,  and  thus,  in  moderating  any  adverse  impacts. 

Alternatives  to  the  proposal,  such  as  cancellation,  delay,  and  partial  dele¬ 
tion  options  reduce  to  varying  degrees  both  the  long-  and  short-term  environ¬ 
mental  effects,  as  well  as  the  long-  and  short-term  energy  supply  benefits,  as 
explained  in  the  preceding  impact  sections. 

J-  Irreversible  and  Irretrievable  Commitment  of  Resources 

1-  Minerals  Resources:  The  mean  resource  estimates  of  the  proposed 
action  are  480  MMbbls  of  oil  and  2.01  tcf  of  natural  gas.  Should  these  re¬ 
sources  be  discovered,  they  would  be  irretrievably  consumed. 

2-  Social  Systems:  Lifestyle  elements  in  Nome  could  be  lost  if 
full-scale  development  of  OCS  oil  and  gas  resources  occurs,  as  under  the 
proposal,  in  the  Nome-Cape  Nome  area  and  if  enclave  or  modified  enclave  condi¬ 
tions  are  not  maintained.  If  this  occurs,  the  social,  political,  and  economic 
structure  of  Nome  would  be  fundamentally  changed,  after  a  period  of  transi¬ 
tional  boom  town  growth  and  deterioration  in  the  quality  of  life  locally. 
Irretrievable  loss  of  customary  and  traditional  renewable  resources  could 
significantly  damage  the  social  and  economic  fabric  of  village  life  in  vil¬ 
lages  adjacent  to  the  Nome-Cape  Nome  staging  area,  if  access  to  fish  and  game 
wei  e  unrestricted,  while  significant  growth  of  local  human  populations  occur¬ 
red  with  full  development. 

Lack  of  consideration  by  incoming  OCS  populations  for  traditional  Eskimo 
culture  and  lifestyle  may  mean  irretrievable  loss  of  behavior  patterns  and 
their  associated  material  products.  The  production  of  baskets,  amulets,  face 
masks,  and  certain  subsistence  tools  are  the  result  of  traditional  behavior 
patterns.  These  are  examples  of  culture  that  could  be  lost  through  loss  of 
traditional  behavior  patterns.  Other  irretrievable  material  products  of  past 
cultures  such  as  archaeological  remains  may  be  lost  through  looting  of  sites 
and  indiscriminate  or  accidental  trespassing  (or  activity)  on  known  and  un¬ 
known  sites.  The  orientation  program  and  cultural  resource  measures  (Sec. 
II.B.l.b.  and  c.)  protect  against  most,  but  not  all,  such  losses. 

Increased  housing  costs  and  inflated  living  expenses  would  cause  Nome  resi¬ 
dents  to  spend  greater  percentages  of  expendable  income  on  basic  necessities, 
thereby  foregoing  the  possibilities  of  a  higher  quality  of  life.  The  cost  to 
the  city  of  Nome  to  provide  basic  services  in  a  high  growth  situation  would 
prevent  the  city  from  expending  those  resources  on  improved  services. 
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3.  Biological  Resources:  Commercial  fishery  losses  may  occur  in 
several  ways  as  discussed  in  Section  IV.B.2.b.  (Impacts  on  Fish  Resources). 
For  example,  if  the  nearshore  areas  are  contaminated,  salmon,  herring,  and 
king  crab  may  avoid  the  areas  in  which  salmon  and  herring  are  harvested.  Any 
losses  of  commercial  fishing  incomes  attributable  to  this  proposal  would  be 
irreversible  and  irretrievable.  Unharvested  commercial  finfish  and  shellfish, 
as  renewable  resources,  would  be  irretrievably  lost  to  the  economy. 

General  industry  activities,  such  as  increased  ship  traffic,  aircraft  noise, 
and  land  based  activities,  could  displace  marine  and  terrestrial  birds  and 
mammals  into  less  favorable  environments,  which  would  eventually  result  in 
reduced  population  levels.  This  displacement  could  become  irretrievable  if 
permanent  alterations  to  the  environment  and  habitat  were  maintained  by  man. 

4.  Endangered  Species:  Under  the  proposal,  it  is  possible  that 
endangered  whales  could  be  subjected  to  irreversible  direct  and  indirect 
effects  of  oilspills,  disturbance  due  to  noise  and  other  human  activities,  or 
losses  and/or  deterioration  of  habitat  due  to  facility  developments.  Whether 
such  effects  would  lead  to  permanent  (irreversible)  losses  of  whale  resources 
is  unknown  (see  Sec.  IV.B.2.e.,  Impacts  on  Endangered  Species). 

5.  Economic :  The  only  commitment  that  could  be  considered  possibly 
irreversible  and  irretrievable  would  be  the  economic  risk,  resulting  from  OCS 
activity,  of  destruction  of  fisheries  resources  or  destruction  of  other  fauna 
and  flora  used  for  subsistence  by  area  residents. 
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V.  CONSULTATION  AND  COORDINATION 


A.  Contributing  Authors  and  Supporting  Staff  Members 

Ralph  V.  Ainger,  Washington  Project  Officer  for  Sale  57 

Bureau  of  Land  Management 
Ardys  T.  Akers,  Clerk  Typist 
Pearl  R.  Akers,  Secretary 
Lawrence  V.  Albert,  Community  Planner 
George  H.  Allen,  Regional  Planner 
Joy  A.  Bekemans,  Mail  and  File  Clerk 
Marsha  E.  Bennett,  Sociologist 
Thomas  H.  Boyd,  Fisheries  Biologist 
Michael  A.  Brogan,  Economist 
Phyllis  J.  Casey,  Paralegal  Specialist 
Cleveland  J.  Cowles,  Wildlife  Biologist 
Joseph  A.  Dygas ,  Oceanographer 
Raymond  R.  Emerson,  Oceanographer 
Linda  M.  Gaudreau,  Social  Science  Analyst 
L.  Jane  Glynn,  Visual  Information  Specialist 

Judith  C.  Gottlieb,  Chief,  Division  of  Environmental  Assessment 

Sylvia  K.  Hale,  Supervisory  Clerical  Assistant 

Donald  J.  Hansen,  Biological  Technician 

Jonelle  G.  Hansen,  Clerk  Typist 

Jack  R.  Heesch,  Socioeconomic  Specialist 

Nancy  K.  Hendrix,  Secretary 

Bonnie  M.  Hepburn,  Computer  Systems  Analyst 

Deborah  L.  Karafelis,  Clerk  Typist 

Roger  Marks,  Economist 

Linda  Massengale,  Mail  and  File  Clerk 

Leah  Mathis,  Clerk  Typist 

Eleanor  J.  Maus ,  Cartographic  Technician 

Robert  M.  Meyer,  Program  Analyst 

Thomas  K.  Newbury,  Oceanographer 

Janice  J.  Peterson,  Paralegal  Specialist 

Elaine  C.  Pratt,  Technical  Information  Specialist 

Ronald  C.  Scheidt,  Oceanographer 

A.  James  Seidl,  Fisheries  Biologist 

Gilbert  G.  Springer,  Oceanographer 

James  W.  Sullivan,  Economist 

Debora  K.  Theis,  Clerk  Typist 

Jean  E.  Thomas,  Illustrator 

Evert  E.  Tornfelt,  Social  Science  Analyst 

Kay  V.  Tracy,  Secretary 

John  D.  Tremont,  Environmental  Specialist 
Diane  E.  Webb,  Mail  and  File  Clerk 
Robert  J.  Wienhold,  Fisheries  Biologist 
Laura  J.  Yoesting,  Lead  Typist 

B .  Development  of  the  Proposal 

Proposed  OCS  sale  No.  57  is  one  of  36  proposed  OCS  sales  included  in  the 
5-Year  OCS  Oil  and  Gas  Leasing  Schedule.  Coordination  with  other  governmental 
agencies,  industry,  and  the  public  regarding  this  proposal  began  in  December 
1978. 
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At  that  time,  BLM  requested  resource  reports  from  all  Federal  agencies  with 
expertise  pertinent  to  the  proposal  and  the  proposed  sale  area.  Next,  on 
April  30,  1979,  a  Call  for  Nominations  and  comments  was  issued,  requesting 
expressions  of  industry  interest  in  tracts  within  the  call  area  and  requesting 
comments  on  environmental  issues  related  to  oil  and  gas  leasing  in  the  area. 
Responses  were  received  from  11  companies  and  numerous  state  and  Federal 
agencies,  conservation  groups,  and  individuals. 

Following  evaluation  of  the  tract  nominations  and  environmental  information 
received  in  the  process  described  above,  BLM  and  GS  submitted  a  joint  recom¬ 
mendation  for  tract  selection  to  the  Secretary.  On  February  20,  1980,  the 
Department  announced  the  selection  of  429  blocks  for  further  environmental 
study.  (See  Section  I. A.  for  more  detail.) 

C .  Development  of  the  DEIS 

During  preparation  of  this  DEIS,  Federal,  state,  and  local  agencies,  industry, 
and  the  public  have  been  consulted  in  order  to  obtain  descriptive  information’ 
to  identify  significant  impacts  and  issues,  and  to  identify  effective  miti¬ 
gating  measures  and  reasonable  alternatives  to  the  proposal  (described  in 
Section  A  above)  were  used  in  preparation  of  the  DEIS.  In  addition,  scoping 
meetings  were  held  following  tract  selection,  with  Federal,  state,  and  local 
agencies,  and  the  public  in  order  to  identify  more  clearly  and  specifically 
issues  and  alternatives  to  be  studied  in  the  DEIS.  A  list  of  scoping  meetings 
can  be  found  in  Section  D  below.  A  more  complete  description  of  the  scoping 
process  and  its  results  can  be  found  in  Appendix  H. 

Departmental  Manual  Part  655  DM  1  details  procedures  for  intradepartmental 
coordination  regarding  OCS  oil  and  gas  leasing.  Departmental  agencies  with 
interest  and  expertise  in  the  OCS  were  consulted,  in  accordance  with  these 

procedures,  during  the  development  of  the  lease  stipulations  for  this  proposal 
(Sec.  II.B.l.b.) 


Sf.Qping  Process  for  Sale  57  -  Proposal  and  Alternatives 

The  scoping  process  for  proposed  lease  sale  57  consisted  of  the  following 
meetings  conducted  by  members  of  the  Alaska  OCS  Office  with  members  of  the 
U.S.  Geological  Survey,  Conservation  Division,  participating. 

1 •  Nome,  Alaska: 


a . 

March  10,  1980. 

b. 

March  10,  1980. 


Meeting  with  the  King  Island  Eskimos,  King  Island  Hall, 
Meeting  for  the  general  public,  Nome  Elementary  School, 


r..  „  , ,  c'  Meetmg  with  Mayor  Leo  Rasmussen  and  the  Nome  City  Council, 

City  Hall,  March  11,  1980.  ’ 


T-.  ,  .  „  .  d*  Meeting  with  representatives  from  Kawerak,  Inc.,  Nome 

Eskimo  Community,  Sitnasuak  Native  Corporation,  residents  of  Nome,  and  village 

fambennta^VeS  ^  Shlshmaref>  Wales  >  Brevig  Mission,  Teller,  Savoonga,  and 
Gambell .  The  meeting  was  held  in  King  Island  Hall  on  March  11,  1980. 
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e.  Participation  by  representatives  of  the  Alaska  OCS  Office 
at  the  Elders’  Conference  on  April  3,  1980.  Elders  from  the  villages  of  the 
Bering  Straits  Native  Corporation  (Nome  and  16  villages)  attended. 

2.  Unalakleet,  Alaska:  A  public  meeting  was  held  March  12,  1980, 
at  the  Bureau  of  Indian  Affairs  (BIA)  school  with  residents  of  Unalakleet  and 
village  representatives  from  Koyuk  and  Shaktoolik. 

3.  Golovin,  Alaska:  A  meeting  was  held  with  residents  of  Golovin 
on  March  13,  1980,  at  the  Community  Building.  A  representative  of  the  village 
of  White  Mountain  also  attended. 

4.  Alakanuk,  Alaska:  Representatives  of  the  Alaska  OCS  Office  and 
U.S.  Geological  Survey,  Conservation  Division,  were  invited  to  attend  a  3-day 
Special  Convention  hosted  by  the  Association  of  Village  Council  Presidents 
(AVCP)  in  the  village  of  Alakanuk  in  the  Yukon  River  Delta  from  March  25 
through  March  27,  1980.  Representatives  from  over  half  of  the  56  villages  of 
the  Calista  Corporation  were  present.  Presentations  were  made  by  members  of 
the  Alaska  OCS  Office  and  USGS  with  a  scoping  workshop  conducted  on  the  second 
day  of  the  convention. 

5.  Stebbins,  Alaska:  A  meeting  was  held  in  the  village  offices  on 
April  4,  1980.  Two  representatives  from  Golovin  attended  this  meeting  as  well 
as  residents  of  Stebbins. 

6 .  Anchorage,  Alaska: 

a.  Meeting  with  the  Alaska  Regional  Technical  Working  Group 
Committee,  Intergovernmental  Planning  Program  (IPP)  on  April  2,  1980. 

b.  Meeting  at  the  Center  for  the  Environment  on  April  9,  1980. 

c.  Meeting  with  representatives  from  Federal  and  state  agen¬ 
cies,  Michael  Building,  April  15,  1980. 

d.  Public  meeting  at  Central  Junior  High  School  on  April 

16,  1980. 

i 

7.  Juneau,  Alaska:  Meeting  with  the  general  public,  as  well  as 
representatives  from  Federal  and  state  agencies  on  April  23,  1980. 

The  scoping  process  did  not  consist  of  only  the  14  meetings  listed  above. 
Public  participation  was  an  ongoing  process  since  the  leasing  proposal  began 
with  the  Call  for  Nominations  in  April  1979.  As  time  and  budgetary  restric¬ 
tions  permitted,  the  Alaska  OCS  Office  responded  to  the  requests  of  various 
groups  for  both  the  Calista  and  Bering  Straits  regions  to  participate  in 
public  meetings  to  disseminate  information  and  gather  scoping  input  for  the 
environmental  statement.  For  example,  various  staff  members  have  participated 
as  invited  guests  at  Coastal  Resource  Service  Area  Board  Meetings  for  both  the 
Calista  and  Bering  Straits  regions  of  Norton  Sound. 

The  letter  campaign  to  encourage  participation  at  scoping  meetings  and/or 
elicit  written  comments  was  extensive  and  consisted  of  56  letters  to  Federal 
and  state  agencies,  38  letters  to  special  interest  groups,  as  well  as  145 
letters  to  village  governments  and  village  councils  of  the  Calista  region. 
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Refer  to  Section  I.F.  for  the  summary  of  scoping  results  as  well  as  Appendix  H 
for  a  detailed  discussion  of  the  Norton  Sound  scoping  process. 

E •  List  of  Contacts  for  Preparation  and  Review  of  the  Draft  Environmental 
Impact  Statement  (DEIS) 


Federal,  state,  and  local  government  agencies,  academic  institutions,  indus¬ 
trial  firms,  special  interest  groups,  and  private  citizens,  were  consulted 
prior  to  and  during  the  preparation  of  this  environmental  impact  statement. 
Agencies,  groups,  and  individuals  contacted  for  information  as  well  as  review 
of  the  DEIS  are  included  in,  but  not  limited  to,  the  following  list: 

Federal  Agencies 
Department  of  Agriculture 
Forest  Service 
Department  of  Commerce 

National  Marine  Fisheries  Service 

National  Oceanic  and  Atmospheric  Administration 

Office  of  Coastal  Zone  Management 

Office  of  Ecological  and  Environmental  Conservation 
OCSEAP  Office,  Juneau 
Department  of  Defense 
Air  Force 

Army  Corps  of  Engineers 
Department  of  the  Army 
Naval  Operations 
Department  of  Energy 

Alaska  Field  Office 
Economic  Regulatory  Administration 
Federal  Energy  Regulation  Commission 
Leasing  Policy  Development 
Department  of  the  Interior 

Bureau  of  Indian  Affairs 

Bureau  of  Land  Management,  State  Director 

Bureau  of  Mines 

Fish  and  Wildlife  Service 

Geological  Survey 

Heritage  Conservation  and  Recreation  Service 
National  Park  Service 
Office  of  Aircraft  Services 
Special  Assistant  to  the  Secretary 
Department  of  Transportation 
Coast  Guard 

Department  of  the  Treasury 
Environmental  Protection  Agency 


State  of  Alaska 

The  Honorable  Jay  S.  Hammond,  Governor 
Department  of  Administration 

Department  of  Commerce  and  Economic  Development 
Department  of  Community  and  Regional  Affairs 
Department  of  Environmental  Conservation 
Department  of  Fish  and  Game 
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Department  of  Health  and  Social  Services 

Department  of  Labor 

Department  of  Law 

Department  of  Natural  Resources 

Department  of  Public  Works 

Department  of  Revenue 

Department  of  Transportation  and  Public  Facilities 
Office  of  Coastal  Management 
Office  of  the  Governor 

Division  of  Policy  Development  and  Planning, 

State-Federal  Coordinator 

Universities 
University  of  Alaska 

Marine  Advisory  Program 
Washington  State  University 
Department  of  Sociology 

Local  Government 

Association  of  Village  Council  Presidents 

City,  Village,  Traditional  and/or  IRA  Councils  for  the  following  communities 


Akiachak 

Mekoryuk 

Akiak 

Mountain  Village 

Alakanuk 

Napakiak 

Aniak 

Napaskiak 

Andreafsky  Townsite 

Newton 

Apnautluak 

Nightmute 

Bethel 

Nome 

Chuathbaluk 

Oscarville 

Chefornak 

Quinhagak 

Chevak 

Pilot  Station 

Crooked  Creek 

Pitkas  Point 

Eek 

Platinum 

Emmonak 

Red  Devil 

Goodnews  Bay 

Russian  Mission 

Georgetown 

Scammon  Bay 

Hooper  Bay 

Sheldon  Point 

Kasigluk 

Sleetmute 

Kipnuk 

St.  Marys 

Kongiganak 

Stony  River 

Kotlik 

Teller 

Kwethluk 

Toksook  Bay 

Kwigillingok 

Tuluksak 

Lime  Village 

Tuntutuliak 

Lower  Kalskag 

Tununak 

Marshall 

Upper  Kalskag 

Nome,  Alaska 

Leo  Rasmussen,  Mayor 
Andy  Edge,  City  Manager 
Ivan  Widom,  City  Manager 

Native  Organizations 

Bering  Straits  Native  Corporation 

Calista  Corporation 
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Kawerak,  Inc. 

Nome  Eskimo  Community 
Nunam  Kitlutsisti 
Sitnasuak  Native  Corporation 

Special  Interest  Groups 
Acoustical  Society  of  America 
Alaska  Center  for  the  Environment 
Alaska  Conservation  Society 
Alaska  Geological  Society,  Inc. 

Alaska  League  of  Women  Voters 
Alaska  Miners  Association 
Alaska  Oil  and  Gas  Association 
Alaska  Professional  Hunters  Association 
Alaska  Public  Interest  Res.  Group 

Alaska  Wildlife  Federation  and  Sportman's  Council,  Inc. 

Audubon  Society,  Anchorage  Chapter  and  National  Representative 

Bertha's  Brokerage 

Chugach  Gem  and  Mineral  Society 

Environmental  Center,  West  Anchorage  High  School 

Friends  of  the  Earth 

Geophysical  Society  of  Alaska 

Greenpeace  Alaska 

Isaac  Walton  League  of  America 

Moening-Grey  and  Assoc.,  Inc. 

Resource  Development  Council 
Rural  CAP 
Sierra  Club 
Trustees  for  Alaska 
Wilderness  Society 

Villages  Represented 

Brevig  Mission 

Elim 

Gambell 

Golovin 

King  Island 

Koyuk 

Little  Diomede 

Savoonga 

Shishmaref 

St.  Michael 

Stebbins 

Teller 

Unalakleet 

Wales 

White  Mountain 

Additional  Contacts 

Rick  Blodgett  (Mr.  and  Mrs.) 

Norman  Cohen 
Larry  Fagerstrom 
Linda  Ryan  Fagerstrom 
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M.  Hayes 
Chuck  Hunt 
Francis  Hunt 
Willy  Kamkoff 

Emmanual  Keyes  (Mr.  and  Mrs.) 
John  Killigzruk 
Morris  Kuzruk 
David  Mike  (Mrs.) 

Joseph  Mike  (Mr.  and  Mrs.) 

R .  Muench 

Rev.  and  Mrs.  Noedler 
William  &  Margaret  Odinzoff 
Agnes  Okitkun 
Henry  Teeluk 

Flora  and  Rudolf  Williams 
Rosita  Worl 
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Wrangell  Extension  Center 
P.0.  Box  651 
Wrangell,  AK  99929 


Juneau  Memorial  Library 
114  W.  4th  Street 
Juneau,  AK  99824 


Ketchikan  Public  Library 
629  Dock  Street 
Ketchikan,  AK  99901 


Kodiak  Public  Library 
P.O.  Box  985 
Kodiak,  AK  99615 


Metlakatla  Extension  Center 
Metlakatla ,  AK  99926 


Petersburg  Extension  Center 
P.O.  Box  289 
Petersburg,  AK  99833 

Sitka  Community  Library 
P.O.  Box  1090 
Sitka,  AK  99835 

University  of  Alaska 
Elmer  E.  Rasmusson  Library 
Fairbanks,  AK  99701 
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APPENDIX  A 

LIST  OF  BLOCKS  COMPRISING 
THE  PROPOSED  ACTION,  INCLUDING 
DISTANCE  FROM  SHORE,  WATER  DEPTH,  AND  SIZE 


Prepared  by 
The  Alaska  OCS  Office 


MAP 

INDEX 

NP  3-1 


MAP 

INDEX 

NP  3-1 


WATER 

D1 STANCE 

WATEP 

01  STANCE 

DEPTH 

FROM  SHORE 

MAP 

DEPTH 

rr<OH  SHORE 

BLOCK 

HECTARES 

ACRES 

(METERS) 

(STATUTE  MTLES) 

INDEX 

BLOCK 

HECTARES 

ACRES 

(METERS) 

(5TATJTE  MILES) 

25 

2304. 00 

5693  .  18 

21 

38 

NP  3-1 

332 

2304. 00 

5693.18 

24 

5  A 

26 

2304. 00 

5693.18 

20 

36 

333 

2  304.00 

5693.18 

23 

51 

27 

2304.00 

5693 . 18 

19 

37 

334 

2304. 00 

5693.18 

22 

4fc 

28 

2304. 00 

5693.18 

19 

36 

335 

2304.00 

5693.16 

21 

4.6 

29 

2304.00 

5693.18 

19 

35 

336 

2304. 00 

5693 .18 

20 

4  4 

30 

2304.  00 

5693 . 18 

18 

34 

337 

2304.00 

5693.18 

1  9 

42 

31 

2304.00 

5693.18 

16 

34 

338 

2304. 00 

5693.18 

17 

4  0 

32 

2304. 00 

5693.18 

18 

33 

339 

2304.  00 

5693.18 

17 

36 

71 

2304. 00 

5693 .18 

19 

39 

340 

2  3  0*4.  00 

5693.18 

16 

36 

72 

2304.00 

5693.18 

19 

38 

375 

2304. 00 

5693.18 

25 

5  4 

73 

2304. 00 

5693.18 

19 

37 

376 

2304.60 

5693.18 

24 

52 

74 

2304. 00 

5693.18 

18 

37 

377 

2304. 00 

5693 .18 

23 

48 

75 

2304.  00 

5693.18 

18 

36 

378 

2304.00 

5693.16 

22 

46 

76 

2304.00 

5693.18 

18 

36 

379 

2304. 00 

5693 .18 

21 

45 

115 

2304. 00 

5693.18 

20 

42 

380 

2304.00 

5693. ie 

29 

42 

116 

2304. 00 

5693.16 

19 

41 

381 

2304.  00 

5693.18 

19 

40 

117 

2304.00 

5693.18 

19 

40 

382 

2304.  00 

5693 .18 

18 

36 

118 

2304.  00 

5693.18 

18 

40 

363 

2304. 00 

5693.18 

17 

36 

119 

2304. 00 

5693.18 

18 

40 

419 

2304. 00 

5693.18 

25 

52 

120 

2304. 00 

5693.18 

17 

39 

420 

2304.00 

5693.18 

24 

50 

159 

2304. 00 

5693.18 

20 

44 

421 

2304. 00 

5693 .18 

23 

48 

160 

2304. 00 

5693.18 

19 

43 

422 

2304.00 

5693.18 

22 

45 

161 

2304.00 

5693.18 

19 

42 

423 

2304.  00 

5693 .18 

21 

42 

162 

2304.  00 

5693.18 

18 

42 

424 

2304.  00 

5693.18 

21 

4  0 

163 

2304.00 

5693.18 

17 

42 

425 

2304. 00 

5693 .18 

19 

38 

164 

2304.  00 

5693.18 

17 

41 

426 

2304.  00 

5693.18 

16 

36 

203 

2304. 00 

56931 18 

21 

47 

427 

2304.00 

5693 .18 

16 

34 

204 

2304.00 

5693.18 

19 

47 

464 

2304.  00 

5693 .18 

24 

4  6 

205 

2304. 00 

5693.18 

19 

46 

465 

2304.00 

5693.16 

23 

4  6 

206 

2304.  00 

5693.18 

18 

45 

466 

2304. 00 

5693 .18 

23 

44 

207 

2304. 00 

5693.18 

17 

44 

467 

2304. 00 

5693.18 

22 

4  1 

208 

2304. 00 

5693.18 

17 

42 

466 

2304.  00 

5693 .18 

21 

38 

245 

2304.00 

5693.18 

22 

55 

469 

2304.  00 

5693.18 

18 

36 

247 

2304.  00 

5693.18 

21 

50 

470 

2304.00 

5693.18 

1? 

34 

248 

2304.09 

5693.18 

19 

46 

471 

2304.  00 

5693.18 

14 

32 

249 

2304.00 

5693.18 

18 

V6 

499 

2304.00 

5693. ie 

27 

58 

250 

2304.00 

5693.18 

18 

44 

510 

2304. 00 

5693.18 

23 

41 

251 

,"304.  00 

5693.18 

17 

42 

511 

2304.  00 

5693.18 

22 

39 

252 

2304.  00 

5693.18 

17 

41 

512 

2304. 00 

5693 .18 

21 

37 

288 

2304.00 

5693.18 

24 

55 

513 

2304. 00 

5693.18 

18 

34 

289 

2304.  00 

5693.18 

23 

52 

514 

2304.00 

5693,18 

16 

32 

290 

2304.  00 

5693.18 

22 

50 

515 

2304.  00 

5693.18 

12 

30 

291 

2304.00 

5693.18 

21 

48 

543 

2304.00 

5693.18 

27 

59 

292 

2304.09 

5693.18 

19 

46 

544 

2304. 00 

5693.18 

26 

62 

293 

2304. 00 

5693.18 

18 

44 

545 

2304. 00 

5693.18 

26 

62 

294 

2304.00 

5693.18 

17 

42 

554 

2304.  00 

5693.18 

23 

40 

295 

2304.00 

5693.18 

17 

40 

555 

2304. 00 

5693.18 

22 

38 

296 

2304.00 

5693.18 

1 

17 

38 

556 

2304.  00 

5693.18 

2 

21 

35 

MATER 

DISTANCE 

MATER 

DISTANCE 

DEPTH 

FROM  SHORE 

NAP 

DEPTH 

FROM  SHORE 

BLOCK 

HECTARES 

ACRES 

(METERS) 

(STATUTE  NILES) 

INDEX 

BLOCK 

HECTARES 

ACRES 

(METERS) 

(STATUTE  NILES  > 

557 

2304.00 

5693.18 

18 

33 

NP  3-1 

730 

2304.00 

5693.18 

22 

34 

558 

'  2304.00 

5693.18 

14 

30 

731 

2304.  00 

5693.18 

21 

31 

559 

2304.00 

5693.18 

12 

28 

732 

2304.00 

5693.18 

20 

29 

587 

2304.00 

5693.18 

27 

59 

733 

2304. 00 

5693.18 

17 

2  7 

588 

2304. 00 

5693.18 

26 

62 

734 

2304:  00 

5693.18 

15 

23 

589 

2304. 00 

569?.18 

26 

60 

735 

2304. 00 

5693.18 

11 

20 

597 

2304.  00 

5693.18 

23 

40 

766 

2304. 00 

5693.18 

23 

5  3 

598 

2304.00 

5693.18 

23 

38 

767 

2304.00 

5693.18' 

23 

5  0 

599 

2304. 00 

5693.18 

22 

36 

768 

2304.00 

5693.18 

23 

48 

600 

2304.00 

5693.18 

20 

34 

772 

23C4.00 

5693.18 

21 

38 

601 

2304. 00 

5693.18 

18 

31 

773 

2304. 00 

5693.18 

21 

35 

602 

2304. 00 

5693.18 

14 

28 

774 

2304. 00 

5693.18 

21 

33 

60  3 

2304.00 

5693.18 

11 

26 

775 

2304. 00 

5693.18 

20 

30 

604 

2304.00 

5693.18 

10 

24 

776 

2304. OO 

5693.18 

19 

28 

631 

2304.00 

5693-18 

26 

58 

NP  3-2 

1 

2304.00 

5693 .18 

18 

34 

632 

2304.  00 

5693 . 18 

26 

62 

2 

2304.  00 

5693 . 18 

18 

34 

633 

2304. 00 

5693.18 

25 

59 

3 

2304.00 

5693.18 

18 

34 

634 

2304.  00 

5693.18 

25 

57 

'  4 

2304.00 

5693.18 

18 

34 

635 

2304.  00 

5693.18 

24 

54 

5 

2304.  00 

5693.18 

18 

34 

636 

2304.00 

5693.18 

2' 

52 

6 

2304.00 

5693 .18 

17 

35 

640 

2304. 00 

5693.18 

2. 

42 

7 

2304. 00 

5693.18 

17 

35 

641 

2304.  00 

5693.18 

23 

39 

8 

2304.00 

5693. ie 

17 

38 

642 

2304. 00 

5693.18 

22 

37 

9 

2304.  00 

5693 .18 

17 

39 

643 

2304. 00 

5693.18 

22 

34 

10 

2304.  00 

5693.18 

17 

40 

644 

2304. 00 

5693.18 

20 

32 

11 

2304. 00 

5693.18 

17 

39 

645 

2304. 00 

5693.18 

18 

30 

12 

2304. 00 

5693.18 

17 

38 

646 

2304. 00 

5693.18 

14 

27 

13 

2304. 00 

5693 . 18 

18 

35 

647 

2304. 00 

5693.18 

11 

24 

14 

2304. 00 

5693.18 

18 

34 

675 

2304. 00 

5693.18 

26 

58 

15 

2304.00 

5693.18 

16 

33 

676 

2304.  00 

5693.18 

25 

59 

16 

2304. 00 

5693 .18 

18 

32 

678 

2304.00 

5693.18 

24 

55 

17 

2304. 00 

5693.18 

16 

31 

679 

2304.  00 

5693.18 

24 

53 

45 

2304. 00 

5693 . 18 

17 

36 

680 

2304.00 

5693.18 

23 

50 

46 

2304.  00 

5693.18 

17 

36 

681 

2304.00 

5693 . 18 

23 

48 

47 

2304. 00 

5693 .18 

17 

3  7 

682 

2304. 00 

5693.18 

23 

45 

48 

2304.00 

5693  .18 

17 

38 

664 

2304. 00 

5693.18 

23 

40 

49 

2304.00 

5693.18 

16 

36 

685 

2304.00 

5^93.18 

22 

38 

50 

2304.00 

5693.18 

16 

38 

666 

2304.00 

5693.18 

22 

36 

51 

2304. 00 

5693.18 

1  6 

39 

687 

2304.00 

5693.18 

2! 

33 

52 

2304. 00 

5693 .18 

17 

4  0 

688 

2304. 00 

5693.18 

20 

30 

53 

2304. 00 

5693.18 

17 

42 

689 

2304. 00 

5693.18 

18 

28 

54 

2  304. 00 

5693.18 

17 

45 

690 

2304. 00 

5693.18 

15 

26 

55 

2304. 00 

5693.18 

17 

46 

691 

2304.00 

5693.18 

11 

24 

56 

2304.00 

5693.18 

1? 

4  0 

722 

2304.  00 

5693.18 

23 

54 

57 

2304.  00 

5693.18 

17 

3  6 

723 

2304.00 

5693.18 

23 

52 

58 

2304. 00 

5693.18 

1? 

36 

724 

2304. 00 

5693 .18 

23 

49 

59 

2304. 00 

5693.18 

17 

35 

728 

2304. 00 

5693.18 

22 

39 

60 

2304.  00 

5693.18 

17 

32 

729 

2304. 00 

5693.18 

3 

22 

37 

61 

2304. 00 

5693 .18 

4 

17 

30 

A-1 


WATER 

DISTANCE 

MAP 

DEPTH 

FROM  SHORE 

INDEX  BLOCK 

HECTARES 

ACRES 

( METERS) 

(STATUTE  MILES) 

NP  3-2  62 

230  4.00 

5693.18 

17 

26 

89 

2304. 00 

5693.18 

17 

39 

90 

2304.00 

5693 . 1 8 

17 

39 

91 

2304.00 

5693 .18 

17 

40 

92 

2304. 00 

5693.18 

17 

40 

93 

2304. 00 

5693.18 

16 

4  0 

94 

2304. 00 

5693.18 

16 

41 

95 

23O4.00 

5693.18 

.16 

41 

96 

2304. 00 

5693.18 

16 

40 

97 

2304. 00 

5693.18 

16 

40 

98 

2304. 00 

5693 .18 

16 

40 

99 

2304.00 

5693.18 

17 

40 

100 

2304.  00 

5693.18 

17 

40 

101 

2  304.00 

5693.18 

17 

38 

102 

2304. 00 

5693 .18 

17 

35 

103 

2304. 00 

5693.18 

17 

33 

104 

2304. 00 

5693.18 

17 

30 

105 

2304. 00 

5693.18 

17 

27 

106 

2304.00 

5693 . 1 8 

17 

24 

133 

2304.  00 

5693.18 

17 

42 

134 

2304.00 

5693.18 

17 

42 

135 

2304. 00 

5693 . 18 

16 

42 

136 

2304. 00 

5693.18 

16 

41 

137 

2304.  00 

5693.18 

16 

40 

138 

2304. 00 

5693.18 

16 

39 

139 

2304. 00 

5693 .18 

16 

36 

140 

2304.00 

5693.18 

16 

38 

141 

2304.00 

5693.18 

16 

38 

142 

2304. 00 

5693 . 18 

16 

36 

143 

2304.00 

5693.18 

16 

38 

144 

2304. 00 

5693.18 

16 

38 

145 

2304.00 

5693.18 

16 

37 

146 

2304. 00 

5693.18 

16 

34 

147 

2304. 00 

5693.16 

16 

32 

148 

2304.00 

5693 . 18 

17 

28 

149 

2304.  00 

5693 .18 

17 

26 

150 

2304.00 

5693.18 

17 

24 

177 

2304. 00 

5693.16 

17 

42 

178 

2304.00 

5693.18 

17 

40 

179 

2304.  00 

5693.18 

16 

40 

180 

2304.  00 

5693.18 

16 

39 

181 

2304.00 

5693.18 

16 

36 

182 

2304.00 

5693.18 

16 

36 

183 

2304.  00 

5693.18 

16 

35 

184 

2304.  00 

5693.16 

16 

35 

185 

2304.00 

5693.18 

16 

35 

186 

2304. 00 

5693.16 

16 

35 

187 

2304. 00 

5693.18 

16 

34 

5 


WATER 

D 1  STANCE 

MAP 

DEPTH 

FhlA  SHORE 

INDEX  BLOCK 

HECTARES 

ACRES 

( METERS) 

(statjte  m t l f: s > 

NP  3-2  188 

2304.03 

5693. IP 

15 

Mi 

189 

2304. 00 

5693.18 

15 

S  A 

190 

2304. 00 

5693 .18 

15 

32 

191 

2304. 00 

5693.18 

15 

30 

192 

2304.00 

5693. IP 

lb 

?e 

193 

2304. 00 

5693.18 

16 

25 

194 

2304.03 

5693  . IP 

lb 

2  3 

221 

2304. 00 

5693 .18 

17 

U  0 

222 

2304. 00 

5693  . IP 

16 

3  t 

223 

2304.00 

5693 . 18 

16 

36 

224 

2304. 00 

5693.18 

16 

35 

225 

2304.00 

5693 .18 

16 

35 

226 

2304.00 

5693.18 

15 

35 

227 

2304. 00 

5693 .18 

15 

33 

228 

2304. 00 

5693.18 

15 

33 

229 

2304.00 

5693.18 

15 

32 

230 

2304. 00 

5693.18 

15 

32 

231 

2304.  00 

5693.18 

16 

32 

232 

2304. 00 

5693.18 

15 

33 

233 

2304. 00 

5693.18 

15 

33 

234 

2304.  00 

5693.18 

15 

32 

235 

2304. 00 

5693.18 

15 

28 

236 

2304.00 

5693.18 

15 

27 

237 

2304. 00 

5693. 18 

15 

25 

238 

2304.00 

5693.18 

15 

22 

265 

2304.00 

5693.18 

16 

38 

266 

2304. 00 

5693.18 

16 

37 

267 

2304.00 

5693 .IB 

15 

35 

268 

2304. 00 

5693.18 

14 

3  it 

269 

2304.00 

5693.18 

14 

33 

270 

2304.  00 

5693 .18 

13 

32 

271 

2304.  00 

5693.18 

li 

31 

272 

2304.00 

5693.18 

13 

30 

273 

2304. 00 

5693.18 

14 

30 

274 

2304. 00 

5693 .18 

14 

29 

275 

2304. 00 

5693.18 

14 

29 

276 

2304.00 

5693 .18 

13 

29 

277 

2304.  00 

5693 .18 

13 

30 

278 

2304.00 

5693.18 

14 

30 

279 

2304.00 

5693 .18 

14 

27 

280 

2304. 00 

5693 .18 

15 

25 

281 

2304. 00 

5693.18 

15 

24 

309 

2304. 00 

5693.18 

16 

35 

310 

2304.00 

5693.18 

14 

33 

311 

2304. 00 

5693.18 

12 

32 

312 

2304.  00 

5693.18 

12 

31 

313 

2304. 00 

5693.18 

12 

30 

314 

2304.  00 

5693.18 

6 

12 

28 

HATER 


NAP 

DEPTH 

INDEX  BLOCK 

HECTARES 

ACRES 

C  METER  S) 

NP  3-2  315 

2304. 00 

5693.18 

13 

316 

2304.00 

5693.18 

13 

317 

2304.  00 

5693.18 

14 

318 

2304.  00 

5693.18 

14 

319 

2304.  00 

5693 .18 

14 

320 

2304. 00 

5695*18 

13 

321 

2304.90 

5693.18 

13 

322 

2304.00 

5693.18 

13 

323 

2304.00 

5693.18 

14 

324 

2304. 00 

5693.18 

14 

325 

2304. 00 

5693.18 

13 

353 

2304. 00 

5693.18 

12 

354 

2304. 00 

5693.18 

11 

355 

2304.00 

5693.18 

11 

356 

2304.00 

5693.18 

12 

357 

2304. 00 

5693.18 

1  3 

358 

2304.  00 

5693.18 

13 

359 

2304.00 

5693.18 

13 

360 

2304.00 

5693.18 

13 

361 

2304.00 

5693.18 

13 

362 

2304.00 

5693.18 

13 

363 

2304. 00 

5693 .18 

13 

364 

2304. Ofr 

5693 .18 

13 

365 

2304.00 

5693.18 

13 

366 

2304. 00 

5693  . IB 

13 

367 

2304.00 

5693.18 

13 

368 

2304. 00 

5693.18 

13 

369 

2304. 00 

5693.18 

13 

398 

2304. 00 

5693 . 18 

11 

399 

2304. 00 

5693.18 

12 

40Q 

2304.00 

5693.18 

12 

401 

2304. 00 

5693.18 

12 

402 

2304.00 

5693.18 

12 

403 

2304. 00 

5693.18 

12 

404 

2304.  00 

5693 -IB 

12 

405 

2304. 00 

5693.18 

12 

406 

2304. 00 

5693.18 

12 

467 

2304.00 

5693.18 

12 

408 

2304.  00 

5693.18 

13 

409 

2304.  00 

5693.18 

13 

410 

2304.00 

5693.18 

13 

411 

2304. 00 

5693.18 

13 

412 

2304. 00 

5693.18 

13 

413 

2304.00 

5693.18 

13 

442 

230  4.00 

5693.18 

10 

44  3 

2304. 00 

5693.18 

10 

444 

2304.00 

5693.18 

11 

445 

2304.00 

5693.18 

11 

7 


Oi = T ANCE 

FROM  SHORE 

NAP 

1  STATUTE  NILES) 

INDEX 

BLOCK 

2  7 

NP  3-2 

446 

27 

447 

27 

448 

26 

449 

26 

450 

27 

451 

27 

452 

28 

453 

28 
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APPENDIX  B 


ENCLAVE  ASSUMPTIONS 


Prepared  by 
The  Alaska  OCS  Office 


The  Enclave  Assumption 


A.  Introduction:  Included  with  the  leasing  proposal  is  a  critical  assumption 
regarding  the  siting  of  OCS  onshore  facilities  and  a  support  camp.  This 
assumption  is  refered  to  as  an  enclave.  The  specific  characteristics  of  an 
OCS  enclave  cannot  be  established  at  this  time.  The  need  for  such  a  facility 
and  a  description  of  its  specific  characteristics  will  only  be  known  after 
several  contingent  events  and  decisions  have  been  made  following  the  proposed 
lease  sale. 

Assumptions  regarding  an  enclave  are  offered  in  this  environmental  assessment 
in  order  to  demonstrate  what  types  of  onshore  impacts  that  would  or  would  not 
occur  as  a  consequence  of  OCS  development  and  production.  As  such,  the  en¬ 
clave  concept  is  part  of  the  scenario  set  of  presumed  conditions  accompanying 
this  leasing  proposal.  The  enclave  concept  is  discussed  separately  from  other 
scenario  assumptions  because  of  its  key  role  in  mitigating  potential  adverse 
effects . 

This  appendix  is  organized  into  three  parts:  (a)  enumeration  of  specific 
assumptions  which  characterize  the  enclave  concept  for  purposes  of  impact 
assessment  in  this  EIS;  (b)  discussion  of  policies  and  regulations  which  would 
provide  the  means  for  implementing  the  enclave  concept;  and  (c)  recognition  of 
alternative  assumptions  regarding  the  enclave,  including  the  possibility  of  no 
enclave,  for  purposes  of  assessment  and  mitigation  in  this  EIS. 

B.  Specific  Assumptions:  Functionally,  the  enclave  concept  is  an  arrangement 
providing  self-sufficient  operation  of  OCS  onshore  facilities.  Thus,  the 
enclave  refers  to  the  siting,  operation,  and  financing  of  infrastructure  and 
services  for  both  the  OCS  physical  plant  and  the  labor  force  operating  the 
plant.  The  principal  parameters  for  characterizing  the  enclave  concept  in 
this  EIS  refer  to  infrastructure  requirements  for  onshore  facilities  and  the 
OCS  onshore  labor  force  necessary  to  operate  the  facilities.  These  assump¬ 
tions  are  as  follows: 

1 .  Employment  and  Place  of  Residence: 

a.  The  labor  force  is  assumed  to  be  segregated  into  three  sectors: 
the  primary  sector  includes  personnel  directly  employed  by  OCS  operators ,  or 
subcontractors  retained  by  the  OCS  operators;  the  secondary  sector  includes 
the  labor  force  whos  level  of  economic  acitvity  is  effected  by  the  volume  of 
primary  labor  force  activity;  and  the  government  sector  which  includes  public 
sector  personnel  who  provide  services  occasioned  by  the  needs  of  the  OCS  pri¬ 
mary  and  local  secondary  labor  forces. 

Details  on  the  industry  groups  comprising  the  primary,  as  well  as  the  second¬ 
ary  sectors,  can  be  found  in  Appendix  E,  Employment,  SESP  Technical  Report  No. 
49,  "Bering-Norton  Petroleum  Development  Scenarios,"  and  in  Appendix:  OCS 
Scenario  Assumption,  in  SESP  Technical  Report  No.  53,  "Bering-Norton  Petroleum 
Development  Scenarios,  Local  Socioeconomic  Systems  Analysis". 

b.  During  the  OCS  production  phase,  the  following  is  assumed: 

Local  resident  participation  in  the  OCS  primary  labor  force  would  be  less  than 
15  percent  of  the  total  annual  OCS  primary  employment.  Also,  the  total 
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annual  local  labor  force  participation  and  direct  OCS  employment  would  be  less 
than  20  percent  of  Nome's  current  labor  force. 

The  mutiplier  effect  of  primary  OCS  employment  upon  the  general  secondary 
employment  sector  is  differentiated  between  OCS  personnel  residing  in  the 
enclave  (0.4)  versus  local  residents  (0.1).  The  general  secondary  labor  force 
is  assumed  to  reside  locally  and  is  not  a  part  of  the  OCS  enclave  population. 
OCS  personnel  residing  in  an  enclave  would  generate  less  of  a  multiplier 
effect  locally  because  of  goods  and  services  being  provided  by  the  OCS  opera¬ 
tors  at  the  enclave,  and  because  the  enclave  personnel  are  transient,  i.e., 
they  commute  to  places  of  residence  outside  the  region  on  their  off-shift 
period . 

The  multiplier  effect  of  primary  OCS  employment  on  government  employment  is 
0.1  of  the  total  onshore  primary  employment,  including  both  local  residing  and 
enclave  personnel.  This  multiplier  is  expressed  as  a  function  of  all  onshore 
employment  because  growth  in  the  local  government  workforce  is  expected  as  a 
function  of  property  tax  revenues;  property  tax  revenue  maxama  are  a  function 
of  per  capita  population  counts.  (Refer  below  to  the  annexation  assumption.) 

c.  During  the  exploration  and  development  phases,  the  following  is 

assumed : 

No  government  employment  multiplier  would  apply  because  construction  has 
not  been  completed  on  the  taxable  OCS  physical  plant. 

During  the  exploration  phase,  only  onshore  employment  would  be  available 
for  existing  residents  of  the  Nome  area. 

During  the  development  phase,  the  onshore  primary  and  secondary  employ¬ 
ment  multipliers  are  the  same  as  for  the  production  phase  mentioned 
above . 

d.  The  distribution  of  the  OCS  primary  labor  force  as  to  place  of 
residence  while  on  duty  is  three-fold:  local  residents  of  the  Nome  area  or 
the  environs,  resident  onshore  (enclave),  and  resident  offshore  (exploratory 
vessel,  production  platform,  service  barge,  etc.).  The  following  data  indi¬ 
cate  the  percentage  of  OCS  primary  labor  force  which  are  local  residents.  The 
local  residents,  or  non-enclave,  percentage  is  expressed  as  a  function  of 
employment  sectors  within  the  OCS  primary  labor  force,  and  not  the  entire 
primary  labor  force  itself: 

Exploration  Phase 

Platform:  0  Transportation:  0  Shore-based:  20% 

Construction  (Phase) 

Platform:  0  Onshore  Construction:  0  Pipeline  Construction:  0 

Production  Phase 

Platform:  0  Transportation:  25%  Terminals:  75% 


2.  Population:  The  OCS  labor  force,  which  is  transient  and  not  locally 
residing,  is  assumed  to  not  include  any  dependent  population  in  the  Nome  area. 
The  non-resident  OCS  personnel  would  reside  in  group  housing  quarters  either 


at  the  onshore  enclave  facility  or  offshore  drill  rig  sites.  A  locally  resid¬ 
ing  OCS  labor  force  would  include  dependents.  Specific  dependency  ratios  are 
indicated  in  SESP  Technical  Report  No.  53. 

3 .  Infrastructure  Standards: 

a.  Generally,  the  OCS  enclave  is  expected  to  provide  utilities  and 
services  that  would  otherwise  be  provided  by  general  purpose  government. 
These  include  fire  protection,  solid  waste,  recreation,  water,  sewage,  elec¬ 
tricity,  and  health. 

However,  some  services  would  be  provided  separately  by  the  city  of  Nome  and  by 
the  State  of  Alaska  in  response  to  the  interaction  between  the  OCS  enclave 
residents  and  the  Nome  area. 

b.  The  Alaska  State  Troopers  would  be  expected  to  provide  law 
enforcement  protection  to  the  onshore  enclave  camp,  as  well  as  the  city  of 
Nome  locations  where  problems  and  social  interactions  occur  between  local 
residents  and  enclave  personnel. 

c.  Generally,  the  enclave  would  be  expected  to  provide  its  own 
on-site  recreational  facilities.  However,  OCS  personnel  would  be  expected  to 
use  some  city  facilities  that  would  not  available  at  the  enclave  (swimming 
pool,  ice  rink,  etc.).  Also,  enclave  personnel  would  be  expected  to  partici¬ 
pate  in  organized  recreational  activities  with  the  people  of  Nome. 

d.  Acute  health  care  facilities  would  be  available  both  at  the 
onshore  OCS  facilities  and  the  city  of  Nome.  In  some  circumstances,  demand 
for  acute  and  emergency  health  care  would  involve  usage  of  local  health  fa¬ 
cilities  . 


e.  An  existing  state  highway  from  Nome  to  the  Safety  Sound  area  may 
be  adequate  to  serve  the  OCS  light  vehicle  traffic.  However,  heavy  duty 
vehicle  traffic,  especially  during  the  construction  of  the  onshore  physical 
plant,  would  require  upgrading  of  the  existing  highway  or  the  construction  of 
an  industrial  bypass  highway  route  to  Nome. 

4.  Annexation:  The  OCS  enclave  and  onshore  physical  plant  are  assumed 
to  be  annexed  by  the  city  of  Nome  once  the  OCS  development  and  production 
plans  are  submitted.  It  should  be  noted  that  the  city  of  Nome  has  attempted 
several  times  to  annex  lands  within  its  vicinity  and  has  failed  to  receive 
approval.  However,  these  past  annexations  have  not  been  predicated  upon  a 
clearly  foreseeable  OCS  onshore  development.  The  significance  of  the  annexa¬ 
tion  assumption  is  two-fold:  (a)  the  city  of  Nome  could  assess  property  taxes 
and  generate  significant  municipal  revenues  against  the  assessed  value  of  the 
OCS  onshore  physical  plant,  and  (b)  city  jurisdiction  over  the  onshore  facil¬ 
ity  sites  would  influence  planning  and  operation  of  the  facilities. 

5.  Social  and  Political  Interaction: 

a.  The  enclave  facility  is  not  assumed  to  have  any  operational 
restrictions  on  employee  activities  off  the  premises  during  off-duty  periods. 
Restrictions  of  the  OCS  operators  and/or  the  private  leaseholders  may  entail 
restrictions  on  interaction  with  the  surrounding  areas,  including  Nome. 
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b.  Some  amount  of  leisure  and  recreational  activities  would  occur 
in  Nome,  depending  upon  the  preferences  of  the  OCS  enclave  labor  force,  inter¬ 
vening  distance  factor  between  Nome  and  Cape  Nome,  and  the  available  leisure 
time.  Recreational  activity  of  the  enclave  labor  force  may  also  include  sport 
hunting  and  fishing  during  off-duty  periods;  however,  past  industry  experience 
in  Alaska  indicates  this  would  be  dissallowed.  The  enclave  labor  force  would 
be  included  in  population  counts  for  the  city  of  Nome.  However,  the  labor 
force  is  not  assumed  to  be  considered  permanent  residents  of  the  region  in 
terms  of  voter  registration  or  participation  in  local  political  franchise. 

C.  Policies  and  Authorities  for  Enclave  Implementation:  Regulatory  devices 
are  available  to  realize  the  enclave  concept.  These  devices  are  briefly 
mentioned  as  potental  mitigating  measures  in  context  with  the  environmental 
assessment  procedures  under  NEPA.  However,  it  should  be  emphasized  that  the 
Department  of  the  Interior,  as  lead  agency  of  this  proposal,  has  no  authority 
over  the  siting  of  onshore  OCS  facilities,  nor  the  implementation  of  an  en¬ 
clave  concept. 

1 .  PCS  Development  and  Production  Plans  Submittal  and  EIS. 

If  OCS  operators  decide  to  develop  a  commercial  field  in  the  proposed  sale  57 
area,  they  would  be  required  to  prepare  a  Development  and  Production  Plan  and 
an  EIS  on  the  plan  submittal.  The  plan  and  EIS  would  initiate  the  first  major 
documentation  of  proposed  onshore  facilities,  the  associated  housing,  support 
requirements,  etc.  USGS  regulations  on  OCS  plan  submittal  and  approval  re¬ 
quire  a  certain  documentation  of  onshore  impacts  (30  CFR  250.34-3(b);  44  FR 
53698).  Additionally,  under  the  NEPA  EIS  format,  the  plan  would  look  at 
alternatives  to  the  proposal,  one  of  which  could  include  the  enclave  concept. 

The  USGS  OCS  plan  approval  authority  refers  to  facilities  and  operations 
located  on  the  outer  continental  shelf,  not  onshore.  Approval  authority  of 
the  EIS  regarding  onshore  facilities  is  unlikely  to  extend  to  detail  miti¬ 
gating  effects  of  the  enclave  concept.  However,  EIS  processing,  including 
public  comment  on  the  proposal,  provides  a  form  for  suggesting  desirable  site 
planning  and  facility  operation  arrangements. 

2.  Alaska  Coastal  Management  Program:  There  are  several  features  within 
the  approved  state  Coastal  Management  Program  which  are  pertinent  to  the 
implementation  of  the  enclave  concept.  These  include: 

a.  ACMP  Energy  Facilities  Siting  Process.  The  ACMP  provides  pro¬ 
cedures  for  review  and  adoption  of  District  Coastal  Management  Plans  (CMP) ,  as 
well  as  management  of  the  coastal  zone  by  state  authorities  in  the  absence  of 
an  approved  district  program.  The  energy  facility  siting  process  consists  of 
guidance  by  the  State  Office  of  Coastal  Management,  as  well  as  the  Guidelines 
on  Energy  Facility  Siting  of  the  Alaska  Coastal  Policy  Council  (6  AAC  AD. 
070). 

Some  of  the  criteria  in  paragraph  (b)  of  6  AAC  80.070  includes  socioeconomic 
considerations  in  facility  siting.  In  particular,  criterion  (b)(1)  indicates 
that  facilities  should  be  sited  to  minimize  social  effects  while  satisfying 
industrial  requirements.  In  the  ACMP  energy  facility  planning  process,  a 
background  discussion  on  the  individual  criteria  of  6  AAC  80.070  is  provided. 
The  discussion  regarding  criteria  (l)  through  (4)  raises  some  of  the  rationale 
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for  an  enclave  arrangement  of  energy  facilities  as  described  above.  However, 
the  ACMP  guidance  does  not  explicitly  mention  or  encourage  the  enclave  con* 
cept.  The  standards  clearly  provide  discretion  to  state  agencies  and  district 
CMP's  in  planning  for  energy  facility  development. 

b .  District  Coastal  Management  Programs  (CMP) : 

The  District  Coastal  Management  Programs  (CMP)  represent  ACMP  regional  and/or 
local  level.  The  Alaska  Coastal  Management  Act  (ACMA)  provides  authority  for 
district  CMP's  to  be  prepared  by  general  purpose  governments  (mandatory  for 
first  class  cities  and  boroughs),  as  well  as  regions  within  the  unorganized 
borough.  The  preparation  and  adoption  of  district  CMP  provides  opportunity 
for  local  self  determination  in  coastal  management  with  some  restrictions  to 
state  and  national  interests  as  required  under  the  state  ACMA  and  the  Federal 
CZMA. 

The  critical  role  of  the  District  CMP,  with  regard  to  enclave  arrangement  of 
energy  facilities,  is  that  the  local  program  has  the  discretion,  as  well  as 
the  greatest  interest,  in  articulating  energy  facilities  siting  requirements 
and  changes.  In  the  Norton  Sound  and  Yukon  Delta  area,  this  authority  is 
vested  in  the  Nome  District  CMP,  the  Bering  Straits  Coastal  Resource  Service 
Area  Board  (CRSA) ,  and  the  Yukon-Kuskokwim  Delta  CRSA  Board.  These  programs 
are  in  progress  presently  and  do  not  provide  any  indication  of  whether  an 
enclave  arrangement  and  operation,  as  discussed  above,  would  be  required  or 
encouraged. 

c.  Consistency  Review  Process:  The  consistency  review  provision  of 
the  Federal  Coastal  Zone  Management  Act  provides  leverage  for  approved  state 
coastal  management  programs  to  influence  Federal  decisionmaking  on  the  issu¬ 
ance  of  permits,  licences,  and  Federal  projects  which  directly  affect  the 
coastal  zone. 

Of  significance  to  the  siting  of  onshore  OCS  facilities  is  an  explicit  re¬ 
quirement  in  the  Federal  CZMA  that  consistency  review  shall  be  performed 
regarding  all  permits  and  licences  required  with  approval  of  an  OCS  Develop¬ 
ment  and  Production  Plan.  Thus,  although  the  U.S.  DOI  has  no  authority  over 
siting  of  onshore  facilities,  the  consistency  review  provision  in  the  CZMA 
effectively  incorporates  facility  siting  and  planning  considerations  by 
Federal  agencies  having  permit  or  licence  authority  over  construction  of  such 
OCS  onshore  facilities. 

Conceivably,  specific  policies  of  a  District  CMP,  or  interpreted  requirements 
from  the  state  ACMP  regarding  enclave  arrangements  and  operations  of  onshore 
OCS  energy  facilities  would  be  binding  upon  a  lead  permitting  and  licencing 
agency  so  long  as  state  and  national  interest  concerns  are  satisfied. 

3.  Private  Land  Use  Restrictions:  The  authorities  mentioned  above  refer 
to  public  regulation  of  energy  facilities  planning  and  siting.  However, 
private  regulation  of  such  facilities  is  possible  through  leasehold  and  deed 
restrictions  tied  to  the  lands  in  which  the  facilities  are  sited  and  operated. 
The  availability  and  application  of  this  source  of  authority  is  valid,  if  not 
likely,  in  the  Norton  Sound-Yukon  Delta  area,  because  the  private  land  is 
predominantly  owned  by  Native  corporations  created  under  the  Alaska  Native 
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Claims  Settlement  Act.  A  significant  precedent  for  private  leasehold  restric¬ 
tions  on  OCS  onshore  facilities  was  created  by  the  Yak-Tat  Kwaan  in  Monti  Bay 
of  southeastern  Alaska  (USGS,  1980). 

The  specific  form  of  leasehold  restrictions  are  clearly  within  the  discretion 
of  the  landowner  and  the  type  of  agreement  established  with  the  lessee  or  the 
purchaser  of  the  land.  An  early  indication  of  the  facility  siting  and  opera¬ 
tion  requirements  imposed  by  Native  corporations  in  the  Norton  Sound  area  may 
be  evidenced  in  an  exploration  agreement  established  between  the  Calista 
Corporation  and  AMOCO  Production  Company.  Refer  to  Section  IV. A. 8.  for  iden¬ 
tification  of  projects  considered  for  cumulative  impact  assessment. 

D.  Alternative  Assumptions  and  Mitigating  Effects:  The  enclave  concept  has 
been  identified  in  terms  of  descriptive  assumptions  and  implementing  authori¬ 
ties.  The  primary  consideration  of  the  enclave  concept  with  this  proposal  is 
its  mitigating  effect  upon  adverse  impacts  identified  in  Section  IV  of  this 
EIS.  The  professional  judgment  of  the  EIS  authors  is  that  a  variation  of  the 
enclave  concept  would  be  applied  to  siting  and  planning  of  onshore  energy  and 
port  facilities.  This  judgment  is  reflected  in  the  enclave  concept  being 
assumed  with  this  proposal,  along  with  the  petroleum  exploration  and  develop¬ 
ment  scenario. 

However,  the  status  of  an  assumption  in  an  EIS  should  be  distinguished  from 
that  of  a  mitigating  measure.  Since  the  enclave  concept  functions  as  both  an 
assumption  and  a  mitigating  measure  for  purposes  of  an  environmental  assess¬ 
ment,  the  distinction  between  these  two  roles  in  the  EIS  is  critical: 

1.  As  an  assumption,  the  enclave  concept  is  merely  a  set  of  descriptive 
conditions.  These  conditions  could  be  changed  along  the  range  of  parameters 
identified  above.  In  consequence,  the  environmental  assessment  would  also 
change.  However,  only  one  set  of  assumptions  are  used  to  characterize  the 
enclave  for  two  principal  reasons:  more  detailed  and  fruitful  analysis  on  the 
concept  can  be  performed  at  a  later  date,  once  specific  onshore  development 
proposals  are  provided;  and,  the  range  of  impacts  attributed  to  different  en¬ 
clave  assumptions  would  not  significantly  change  the  findings  in  individual 
impact  sections  of  this  EIS.  That  is,  the  assessment  differentiates  between 
an  enclave  versus  a  non-enclave  case  as  a  basis  for  demonstrating  varied 
findings  on  impacts. 

2.  As  a  mitigating  measure,  the  enclave  concept  is  discussed  under  Other 
Mitigating  Measures  beyond  DOI  authority  (Sec.  II.B.l.d.).  The  enclave  con¬ 
cept  is  not  the  subject  of  DOI  authority,  nor  is  it  prescribed  by  Federal 
statute.  DOI  has  no  authority  over  onshore  facilities  siting  and  planning  on 
non-Federal  lands,  and  finally,  the  measure  is  subject  to  state,  private,  and 
other  Federal  authority  which  is  essentially  discretionary.  Hence,  it  cannot 
be  considered  a  potential  mitigating  measure. 
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APPENDIX  C 


SUMMARY  OF  ARCTIC  OCS 
OPERATING  ORDERS 


Prepared  by 
U.S.  Geological  Survey, 
Conservation  Division 


oil  and  Gas  Operating  Regulations  and 
proposed  OCS  Orders  for  the  Bering  Sea  OCS 


(  lnnse  operations  on  the  OCS  are  administered  by 
Regulations  *  (USGS).  These  regulations  are  contrived  in 

T^tle' 30  o  ^Tcide  of  Federal  Reflations  ( CFR)  ■  These 

reo^at Ls  win  be  supplemental  in  the  Norton  Sound  by  the  OCS  Orders, 
regulat  have  Gulf  of  Alaska  and  Arctic  Orders  in  force. 

Revise c^Gulf  of  Alaska  Orders  were  published  in  th« ;  f £££ 

oecember  21.  1 979 '  “^^^"“br^ary  2“  ^  effective 

OCS  Orders  were  no  orders  are  in  effect  for  the  Bering 

the  same  da  e.  Aleutian  Chain  to  the  Bering  Sea 

Sea  OCS  area  extending  norm  or  uie 

Straits. 

The  requirements  of  the  existing  Gulf  of  Alaska,  as  well  as  the  Arcitc 
Orders  address  the  subfreezing  conditions.  The  Arctic  Orders  als 
contain  some  requirements  to  address  the  remoteness  of  the  area  the 

permafrost  and  hydrates  that  are  drilling  from 

Sifictafi  n  .  ^ile  some  northern  parts  of  the  Bering  Sea  OCS  area 

"  HJ-F 

theseSOCSPOr;ers!StFurth^rmore!rthereqare  only  a  few  additional  requirements 

These  orders  would  be  identical  to  Arctic  OCS  Orders,  in  most  respects. 
However,  USGS  believes  that  the  development  and  adoption  of  Dust  one  set  0 
Alaska  ics  Orders,  that  would  address  the  special  conditions  prevalent  in 
both  the  arctiilTnd  subarctic  areas  of  the  Alaska  OCS,  would  be 
significant  step  towards  streamlining  of  OCS  Orders  for  the  Alaska  Region. 

The  proposal  to  have  just  one  set  of  Alaska  OCS  Orders  will  be 
published  in  the  Federal  Register  in  the  near  future  for  co^ents.  The 

final  Alaska  OCS  Order  Nos.  1,  2,  3,  4,  5,  7,  8  and  ,  a  wi 
developed  after  a  review  of  the  comments,  will  be  in  place  prior 
proposed  lease  sale.  As  it  is  expected  that  these  final  Alaska  OCS 
Orders  will  resemble  extensively  in  format  and  content  with  the  Arctic 
OCS  Orders,  now  in  effect,  the  full  text  of  these  orders  is  reproduced 
in  Appendix  •  Orders  6,  9,  11.  13,  and  14,  which  are  associated 

with  the  post-exploration  or  production  phase  of  offshore  operations, 
are  still  undergoing  internal  review  and  will  be  available  for  public 
comment  in  the  future.  OCS  Order  No.  10  concerns  marine  sulfur 
extraction  and  will  probably  not  be  issued  for  the  Alaska  OCS. 

Additional  OCS  Orders  may  be  prepared  and  issued,  or  the  exising  orders 
revised,  as  the  need  occurs  throughout  OCS  operations  in  Alaska.  In 
the  case  of  non-compliance,  lessees  are  subject  to  the  penalty  provided 
for  in  the  OCS  Lands  Act  of  1953,  as  amended.  A  general  description  of 


operating  requirements  under  the  proposed  Arctic  Orders,  and  their 
mitigatory  aspects,  are  summarized  below: 

OCS  Order  No.  1 


This  order  requires  all  platforms,  drilling  rigs,  drilling  ships,  and  wells 
to  have  signs  of  standard  specifications  for  identification  of  the  operator, 
the  specific  lease  block  of  operation,  and  well  number. 

This  Order  also  requires  that  all  subsea  objects,  resulting  from  lease 
operations  which  could  present  a  hazard  to  other  users  of  the  OCS,  must  be 
identified  by  navigational  markings  as  directed  by  the  U.S.  Coast  Guard 
District  Commander.  Under  this  provision,  the  potential  of  accidents 
associated  with  subsea  production  systems,  "stubs",  fishing  gear,  and  ship 
anchors,  is  substantially  reduced  as  is  the  possibility  of  an  oilspill  from 
such  an  accident. 

This  Order  also  requires,  whenever  practicable,  owner's  identification,  as 
approved  or  prescribed  by  the  Director,  to  be  placed  upon  all  materials, 
cable,  equipment,  tools,  containers,  and  other  objects  which  could  be  freed 
and  lost  overboard  from  rigs,  platforms,  or  supply  vessels,  and  are  of 
sufficient  size,  or  are  of  such  a  nature,  that  they  could  be  expected  to 
interfere  with  commercial  fishing  gear  if  dropped  overboard. 

The  Order  mitigates  impacts  caused  by  offshore  drilling  and  completion 
operations,  fishing  anchoring,  shipping,  and  navigation  activities. 

OCS  Order  No.  2 


Order  No.  2  concerns  procedures  for  the  drilling  of  wells.  It  requires  the 
operators  to  file,  under  an  approved  Exploration  or  Development  and 
Production  Plan,  a  drilling  application  which  includes  information  on  the 
drilling  platform  or  vessel,  well  casing,  mud  control,  safety  training  of 
the  operator's  personnel,  and  a  list  describing  critical  drilling  operations 
which  may  be  performed.  The  Order  then  describes  certain  procedures,  or 
equipment,  to  be  used  in  each  phase  of  the  drilling  operation. 

Lessees  will  be  required  to  submit  with  their  Exploration  Plan,  and 
Development  and  Production  Plans,  a  plan  showing  their  capability  to  start 
drilling  a  relief  well  to  control  a  blowout,  should  one  occur.  This  will 
have  to  be  acceptable  to  the  Supervisor  from  a  technical  and  timing 
standpoint.  They  must  also  outline  plans  to  deal  with  emergency  situations 
such  as  loss  or  disablement  of  drilling  unit  or  a  drilling  rig,  loss  of  or 
damage  to  support  craft,  or  to  deal  with  hazards  unique  to  the  site  of  the 
drilling  operations;  including  conditions  such  as  -  solid  ice  cover,  freeze 
up  and  breakup.  These  requirements  should  mitigate  concerns  about  the 
safety  of  operations  and  also  the  ability  of  operators  to  start  drilling  a 
relief  well(s)  to  control  a  blowout,  should  one  occur,  within  a  reasonable 
time  frame. 

Due  to  the  technical  complexity  of  the  Order,  not  all  details  are  included 
in  describing  its  mitigatory  impact.  This  Order  requires  that  drilling 
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platforms  and  vessels  be  capable  of  withstanding  the  oceanographic  and 
meteorological  conditions  of  the  area;  applications  must  include  all 
pertinent  data  on  the  fitness  of  the  platform  or  vessel,  and  each  such 
drilling  structure  must  be  inspected  by  the  U.S.  Geological  Survey  (USGS) 
for  compliance  with  the  OCS  Orders.  During  the  period  of  operations, 
operators  must  collect  and  report  oceanograhic,  meteorological,  and 
performance  data.  These  requirements  should  mitigate  concerns  about  the 
impact  of  weather,  waves,  sediment  scour,  and  currents  on  offshore  drilling 
units. 

To  mitigate  concerns  about  suitable  materials  and  equipment  being  used  in 
the  Bering  Sea  OCS,  lessees  will  be  required  to  ensure  that  they  are 
suitable  for  operations  under  prolonged  periods  of  subfreezing  conditions. 

Order  No.  2  requires  operators  to  conduct  shallow  geological  hazard  surveys 
of  the  well  site  or  lease  block,  prior  to  the  commencement  of  drilling 
operations.  The  purpose  of  each  survey  is  to  locate  shallow  gas  deposits, 
near-surface  faults,  obstructions,  unstable  bottom  areas,  or  other 
conditions  which  are  hazardous  to  drilling  operations. 

All  wells  must  be  cased  and  cemented  to  support  ^unconsolidated  sediments  and 
to  prevent  communication  of  fluids  between  the  formations,  or  pressure 
changes  in  the  well.  If  there  are  indications  of  improper  cementing,  the 
operator  shall  re-cement  and  run  logs  to  insure  proper  sealing  of  the  well, 
or  take  other  actions  as  approved  by  the  Supervisor.  The  casing  design  and 
setting  depths  are  to  be  based  on  all  engineering  and  geologic  factors, 
including  the  presence  or  absence  of  hydrocarbons,  potential  geologic 
hazards,  and  water  depths.  Additional  casing  strings  may  be  required  if 
abnormal  geopressures  are  encountered.  A  pressure  test  is  required  of  all 
casing  strings,  except  the  drive  or  structural  casing,  to  determine  the 
presence  of  leaks  or  inadequate  cementing.  The  use  of  a  casing  program  as 
described  in  this  Order  should  eliminate  potential  impacts  of  freshwater 
zone  contamination,  lost  production,  or  the  possibility  of  accidents  caused 
by  inadequate  well  control. 

Operators  are  required  to  obtain  directional  surveys  on  all  wells.  These 
surveys,  which  are  filed  with  the  Supervisor,  indicate  whether  the  well  is 
drilled  in  accordance  with  the  planned  borehole  migration.  These  surveys 
also  provide  the  information  required  for  the  "target"  of  a  relief  well  in 
the  event  of  a  blowout. 

Since  permafrost  and/or  hydrates  could  be  encountered  while  drilling, 
especially  in  the  northern  portions  of  the  Bering  Sea  OCS,  lessees  will  be 
required  to  design  their  wells  and  the  drilling  programs  suitably.  This 
will  ensure  safe  drilling  operations  and  reliable  casing/cementing  programs, 
thus  preventing  release  of  any  hydrocarbons  into  the  marine  environment. 

Blowout  preventers  and  related  pressure  control  equipment  must  be  installed, 
used,  and  tested  in  a  manner  necessary  to  insure  positive  well  control.  A 
specific  number  of  these  preventers  must  be  used  in  every  well,  and  they 
must  be  equipped  with  dual  control  systems.  The  blowout  preventers  and 
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related  control  equipment  shall  be  adequately  protected  to  ensure  reliable 
operation  under  existing  weather  conditions.  Special  requirements  are 
included  for  floating  drilling  operations  which  necessitate  the  placement  of 
the  blowout  preventer  stack  on  the  seafloor.  These  devices  provide 
protection  against  oilspills  resulting  from  a  loss  of  well  control. 

There  are  specific  requirements  for  the  use  and  testing  of  drilling  muds. 
Drilling  muds  have  a  number  of  critical  functions,  one  of  the  most  important 
being  the  control  of  subsurface  pressures  and  the  prevention  of  gaseous  and 
liquid  influxes  into  the  wellbore.  Drilling  mud  programs  must  be  approved 
prior  to  the  commencement  of  drilling.  The  operator  must,  at  all  times, 
maintain  sufficient  and  readily  accessible  quantities  of  mud  to  insure  well 
control.  Drilling  operations  shall  be  suspended  in  the  absence  of  minimum 
quantities  of  mud  material  specified,  or  as  modified  in  the  approved  Plan. 

Lessees  will  be  required  to  ensure  that  all  enclosed  mud  handling  areas, 
where  dangerous  concentrations  of  combustible  gases  may  accumulate,  are 
equipped  with  a  ventilation  system,  with  gas  monitors  and  electrical 
equipment  of  the  "explosion  proof"  type.  This  will  ensure  safety  in  the  mud 
handling  areas  which  will  be  enclosed  in  the  colder  environment  of  the 
Bering  Sea  OCS. 

Representatives  of  the  operator  must  provide  on-site  supervision  of  drilling 
operations  around  the  clock.  A  member  of  the  drilling  crew,  or  the 
Tool  Pusher,  must  maintain  surveillance  of  the  rig  floor  continuously  from 
the  time  drilling  operations  commence  until  the  well  is  secured  with  blowout 
preventors,  bridge  plugs,  storm  packer,  or  cement  plugs.  Lessee  and 
drilling  contractor  personnel  shall  be  trained  and  qualified  in  present-day 
methods  of  well  control,  and  records  of  the  training  are  to  be  kept  at  the 
well  site.  Specific  well  control  training  requirements  are  outlined  in 
U.S.  Geological  Survey  OCS  Standard  No.  T1  (GSS-OCS-Tl ) •  The  training 
requirements  are  intended  to  minimize  the  potential  for  well  blowouts  caused 
by  human  error.  Formal  training  is  supplemented  with  weekly 
blowout-prevention  exercises  for  all  rig  personnel.  Drills  are  frequently 
witnessed  by  USGS  representatives  and  must  always  be  recorded  in  the 
Driller's  log. 

Procedures  to  be  followed  when  drilling  operations  may  penetrate  reservoirs 
known  or  expected  to  contain  hydrogen  sulfide  (H2S),  or  in  areas  where  the 
presence  of  H2S  is  unknown,  are  included  in  U.S.  Geological  Survey  OCS 
Standard  No.  1  (GSS-OCS-1),  "Safety  Requirements  for  Drilling  Operations  in 
a  Hydrogen  Sulfide  Environment."  This  set  of  standard  operating  procedures 
will  assure  proper  equipment  testing,  and  crew  training,  should  highly  toxic 
H2S  be  encountered.  Hazards  of  H2S  are  substantially  reduced  by  the 
institution  of  these  procedures. 

Since  some  operations  performed  in  drilling  are  considered  more  critical 
than  others  with  respect  to  well  control,  and  for  the  prevention  of  fire, 
explosions,  oilspills,  and  other  discharges  and  emmissions,  each  lessee  must 
file  a  Critical  Operations  and  Curtailment  Plan  for  the  Supervisor's 
approval . 
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This  Order  includes  a  requirement  for  listing  and  describing  of  critical 
operations  that  are  likely  to  be  conducted  on  the  lease.  Before  exceeding 
the  operational  limits  of  an  approved  plan,  the  operator  must  notify  the 
Supervisor  and  curtail  operations.  This  allows  the  USGS  to  provide  either 
specific  approval  in  advance  of  the  conduct  of  the  critical  operation,  or  to 
dispatch  personnel  to  the  lease  site  for  observation  of  the  operation.  This 
part  of  OCS  Order  No.  2  provides  additional  regulatory  review  of  drilling 
operations  which  may  be  hazardous  to  the  drilling  platform,  vessel,  crew, 
and  the  environment. 

Order  No.  2  also  requires  that  when  sufficient  geological  and  engineering 
information  is  obtianed  as  a  result  of  drilling  operations,  the  lessee  may 
make  an  application,  or  the  Supervisor  may  require  an  application,  for  the 
establishment  of  field  drilling  rules.  After  field  drilling  rules  have  been 
established  by  the  Supervisor,  development  wells  shall  be  drilled  in 
accordance  with  these  rules,  and  the  requirements  of  this  Order,  which  are 
not  affected  by  such  rules. 

In  accordance  with  Section  21  of  the  OCS  Lands  Act  Amendment  (OCSLAA)  of 
1978,  this  Order  requires  the  use  of  the  Best  Available  and  Safest 
Technologies  (BAST).  (This  is  discussed  in  the  analysis  of  Order  5.) 

OCS  Order  No.  3 


This  Order  relates  to  the  plugging  and  abandonment  of  wells.  For  permanent 
abandonment  of  wells,  cement  plugs  must  be  placed  so  as  to  extend  above  the 
top,  and  below  the  bottom,  of  freshwater  and  oil  or  gas  zones  to  prevent 
those  fluids  from  escaping  into  other  strata.  Portions  of  a  well  in  which 
abnormal  pressures  are  encountered  are  also  required  to  be  isolated  with 
cement  plugs.  Plugs  are  required  at  the  bottom  of  the  deepest  casing  where 
an  uncased  hole  exists  below.  Plugs  or  cement  retainers  are  required  to  be 
placed  above  and  below  any  perforated  interval  of  the  well  hole  used  for 
production  of  oil  and  gas.  If  casing  is  cut  and  recovered,  the  casing  stub 
shall  be  plugged. 

Any  annular  space  communicating  with  any  open  hole  and  extending  to  the 
ocean  floor  shall  be  plugged  with  cement.  A  surface  plug  at  least  45  meters 
(148  feet)  in  length,  with  the  top  of  the  plug  45  meters  (148  feet)  or  less 
below  the  ocean  floor,  shall  be  placed  in  the  smallest  string  of  casing 
which  extends  to  the  ocean  floor. 

The  setting  and  location  of  the  first  plug  below  the  surface  casing  shall  be 
verified  by  either  placing  a  minimum  pipe  weight  on  top  of  the  plug  or  by 
pressure  testing  it  with  a  designated  minimum  pump  pressure.  The  space 
between  the  plugs  must  be  filled  with  drilling  mud  of  sufficient  density  to 
exceed  the  greatest  formation  pressure  encountered  in  drilling  the 
interval. 

The  casing  and  piling  on  the  seafloor  must  be  removed  to  a  depth  below  the 
ocean  floor,  as  approved  by  the  Supervisor.  For  temporary  abandonments,  all 
plugs  and  mud,  discussed  above,  must  be  placed  in  the  well  with  the 


exception  of  the  surface  plug.  (The  temporarily  abandoned  well  would  have 
to  be  marked  in  accordance  with  Order  No.  1.) 

Due  to  the  possibility  of  occurrence  of  subsea  permafrost  in  the  northern 
portions  of  the  Bering  Sea  OCS,  the  leesees  will  be  required  to  ensure  that 
the  fluids  left  in  the  hole  adjacent  to  permafrost  zones  have  a  freezing 
point  below  the  temperature  of  the  permafrost  zone  in  order  to  prevent 
possible  casing  damage  due  to  internal  freezeback.  In  addition,  these 
fluids  will  have  to  be  treated  to  minimize  corrosion  of  the  casing.  These 
measures  will  mitigate  concern  about  integrity  of  the  well  being  damaged, 
subsequent  to  abandonment  because  of  permafrost,  which  could  cause  leakage 
of  well  fluids  into  marine  environment. 

This  Order  should  eliminate  concern  about  contamination  of  freshwater  zones 
or  the  possibility  of  oil  and  gas  leaks  from  abandoned  wells.  The 
requirements  that  the  seafloor  above  each  final  abandonment  must  be  cleared, 
and  that  the  removal  depth  of  casing  and  piling  must  be  examined  on  a 
case-by-case  basis,  will  provide  protection  to  navigation  and  fishery 
interest.  The  chance  that  obstructions  might  become  exposed  due  to  changes 
in  bottom  conditions  is  reduced  as  well. 

OCS  Order  No.  4 


Order  No.  4  provides  for  the  extension  of  a  lease  beyond  its  primary  term 
for  as  long  as  oil  or  gas  may  be  produced  in  paying  quantities  and  the 
lessee  has  met  the  requirements  for  diligent  development.  If  these 
circumstances  should  occur,  a  lease  can  be  extended  beyond  its  initial  term 
pursuant  to  the  authority  prescribed  in  30  CFR  250.10  and  250.11,  and  in 
accordance  with  30  CFR  250.12. 

In  addition  to  a  production  test  for  oil,  one  of  similar  duration  is 
required  for  gas.  All  pertinent  engineering,  geologic,  and  economic  data 
are  required  to  support  a  claim  that  a  well  is  capable  of  being  produced  in 
commercial  quantities.  Each  test  must  be  witnessed  by  the  USGS  although, 
with  prior  approval,  an  operator  affidavit  and  third  party  test  results  may 
be  acceptable.  When  the  District  Supervisor  determines  that  open  hole 
evaluation  data,  such  as  wireline  formation  tests,  drill  stem  tests,  core 
data,  and  logs,  have  been  demonstrated  as  reliable  in  a  geologic  area,  such 
data  may  be  considered  as  acceptable  evidence  that  a  well  is  capable  of 
producing  in  paying  quantities.  The  primary  purpose  of  this  Order  is  to 
provide  for  determinations  of  well  productivity  which  may  permit  extensions 
of  lease  terms.  Such  extensions  are  frequently  necessary  to  insure  the 
orderly  development  of  OCS  oil  and  gas  resources. 

Order  No.  5 


This  Order 
operation, 
complexity 
mitigatory 
this  Order 


sets  forth  requirements  for  the  installation,  design,  testing, 
and  removal  of  subsurface  safety  devices.  Due  to  the  technical 
of  the  Order,  not  all  details  are  included  in  describing  its 
impact.  In  accordance  with  Section  21  of  the  OCSLAA  of  1978, 
requires  the  use  of  BAST.  The  lessee  is  encouraged  to  continue 
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the  development  of  safety-system  technology.  As  research  and  product 
improvement  results  in  increased  effectiveness  of  existing  safety  equipment 
or  the  development  of  new  equipment  systems,  6uch  equipment  may  be  used,  and 
if  such  technologies  provide  a  significant  cost  effective  incremental 
benefit  to  safety,  health,  or  the  environment,  shall  be  required  to  be  used 
if  determined  to  be  BAST.  Conformance  to  the  standards,  codes,  and 
practices  referenced  in  this  Order,  will  be  considered  to  be  the  application 
of  BAST.  Specific  equipment,  and  procedures  or  systems  not  covered  by 
standards,  codes,  or  practices,  will  be  analyzed  to  determine  if  the  failure 
of  such  would  have  a  significant  effect  on  safety,  health,  or  the 
environment.  If  such  are  identified,  and  until  specific  performance 
standards  are  developed  or  endorsed  by  the  USGS,  the  lessee  shall  submit 
such  information  necessary  to  indicate  the  use  of  BAST,  the  alternatives 
considered  to  the  specific  equipment  or  procedures,  and  the  rationale  why 
one  alternative  technology  was  considered  in  place  of  another.  This 
analysis  shall  include  a  discussion  of  the  cost  involved  in  the  use  of  such 
technology  and  the  incremental  benefits  gained. 

This  Order  requires  that  Safety  and  Pollution-Prevention  Equipment  (SPPE) 
shall  conform  to  the  following  quality  assurance  standards  or  subsequent 
revisions  which  the  Chief,  Conservation  Division,  USGS,  has  approved  for 
use. 

a.  American  National  Standards  Institute/American  Society  of 
Mechanical  Engineers  Standard  "Quality  Assurance  and  Certification 
of  Safety  and  Pollution  Preventional  Equipment  Used  in  Offshore 
Oil  and  Gas  Operations",  ANSI/ASME  SPPE-1-1977,  December  1977, 
(formerly  ANSI/ASME-OCS-1-1977 ) . 

b.  American  National  Standards  Institute/American  Society  of 
Mechanical  Engineers  Standard  "Accreditation  of  Testing 
Laboratories  for  Safety  and  Pollution  Prevention  Equipment  Used  in 
Offshore  Oil  and  Gas  Operations",  ANSI/ASME-SPPE-2-1977 ,  December 
1977,  (formerly  ANSI/ASME-OCS-2-1977 ) . 

This  Order  requires  that  all  well  tubing  installations,  open  to  hydrocarbon¬ 
bearing  zones,  shall  be  equipped  with  a  subsurface-safety  device  such  as  a 
Surface-Controlled  Subsurface-Safety  Valve  (SCSSV),  a  Subsurface-Controlled 
Subsurface-Safety  Valve  (SSCSV),  and  injection  valve,  a  tubing  plug,  or  a 
tubular/annular  subsurface-safety  device  unless,  after  application  and 
justification,  the  well  is  determined  to  be  incapable  of  flowing. 

The  lessee  shall  furnish  evidence  that  the  surface-controlled 
subsurface-safety  devices  and  related  equipment  are  capable  of  normal 
operation  under  subfreezing  conditions.  The  surface  controls  may  be  located 
at  a  remote  location. 

These  surface  and  subsurface  safety  valves,  shall  conform  to  "American 
Petroleum  Institute  (API)  Specification  for  Subsurface-Safety  Valves",  API 
Spec  14A,  Fourth  Edition,  November  1979,  or  subsequent  revisions  which  the 
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Chief,  Conservation  Division,  has  approved  for  use  at  the  time  of 
installation. 

Testing  or  checking  of  these  devices  must  be  done  at  specified  intervals. 

If  a  device  does  not  operate  correctly,  it  must  be  promptly  removed  and  a 
properly  operating  device  must  be  put  in  place  and  tested.  Additionally, 
all  tubing  installations  open  to  hydrocarbon-bearing  zones  and  capable  of 
flowing  in  which  the  subsurface-safety  device  has  been  removed,  in 
accordance  with  the  provisions  of  this  Order,  shall  be  identified  by  a  sign 
on  the  wellhead  stating  that  the  subsurface-safety  device  has  been  removed. 

A  subsurface-safety  device  shall  be  available  for  each  well  on  the  platform. 
In  the  event  of  an  emergency,  such  as  an  impending  storm,  this  device  shall 
be  properly  installed  as  soon  as  possible  with  due  consideration  being  given 
to  personnel  safety. 

The  subsurface-safety  valves  prescribed  in  this  Order  serve  as  a  mechanism 
for  automatically  shutting  in  a  well  below  the  ocean  floor  in  the  event  of 
an  accident,  or  natural  event,  which  destroys,  or  threatens  to  destroy, 
surface  well  control  equipment.  The  reliability  of  such  devices  is 
maximized  through  regular  testing.  As  a  result  of  these  requirements,  the 
probability  of  a  producible  well  blowout  is  minimized. 

Proposed  Order  No.  5  also  sets  forth  requirements  for  the  design, 
installation,  operation,  and  testing  of  safety  systems  for  platform 
production  facilities.  All  new  platforms  resulting  from  this  sale  will  have 
to  be  in  conformance  with  API  RP  14C,  "Analysis,  Design,  Installation,  and 
Testing  of  Basic  Surface  Safety  Systems  on  Offshore  Production  Platforms." 

Prior  to  the  installation  of  platform'  equipment,  the  lessees  must  submit, 
for  the  District  Supervisor's  approval,  schematic  diagrams  with  equipment, 
pipeing,  firefighting,  electrical-system,  gas-detection,  and  safety-shutdown 
specifications.  A  Safety  Analysis  Function  Evaluation  Chart  must  also  be 
submitted.  This  chart  relates  all  sensing  devices,  shutdown  devices,  and 
emergency-support  systems  to  their  functions.  The  chart  provides  a  means  of 
verifying  the  design  logic  of  the  basic  safety  system. 

This  Order  requires  additional  safety  and  pollution  control  requirements 
which  modify  or  are  in  addition  to  those  contained  in  API  RP  14C  for 
operation  of  pressure  vessels,  flowlines,  pressure  senors,  emergency 
shutdown  systems,  engine  exhaust  systems,  glycol  dehydration  units,  gas 
compressors,  fire  fighting  systems,  fire  and  gas  detection  systems, 
electrical  equipment,  and  erosion  detection  and  measurement  equipment. 

Whenever  operators  plan  to  conduct  activities  simultaneously  with  production 
operations,  which  could  increase  the  possibility  of  occurrence  of  an 
undesirable  event,  a  "General  Plan  for  Conducting  Simultaneous  Operations" 
in  a  producing  field  must  be  filed  for  the  Supervisor's  approval. 

Activities  required  in  the  Plan  include  drilling,  workover,  wireline, 
pumpdown,  and  major  construction  operations.  The  intent  of  this  requirement 
is  to  permit  USGS  review  of  the  conduct,  control,  and  coordination  of  the 
proposed  operations.  This  review  will  determine  whether  the  operations  can 
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C-2 


he  conducted  simultaneously  without  significantly  increasing  the  risk  of 
accidents  or  spills. 

prior  to  welding  or  burning  operations,  lessees  must  submit  a  plan 
describing  personnel  requirements  and  designating  safe  welding  areas. 
Procedures  for  establishing  safe  welding  areas,  and  for  conducting 
operations  outside  such  areas,  are  specified  in  this  Order.  The 
requirements  reduce  the  potential  for  explosions,  injuries,  and  pollution 
discharges. 

This  Order  also  requires  the  lessees  to  maintain  records,  for  a  minimum 
period  of  5  years,  for  each  surface-safety  device  installed.  These  records 
shall  be  available  for  review  by  any  authorized  representative  of  the  USGS. 
The  records  shall  show  the  present  status  and  history  of  each  device, 
including  dates  and  details  of  installation,  inspection,  testing,  repairing, 
adjustments,  and  re-installation. 

As  por  USGS ' s  Failure  and  Inventory  Reporting  System  (FIRS),  which  applies 
to  offshore  structures,  including  satellites  and  jackets,  which  produce  or 
process  hydrocarbons  and  includes  the  attendant  portions  of  hydrocarbon 
pipelines,  when  physically  located  on  the  structure.  When  the  devices 
specified  are  used  as  a  part  of  the  production  safety  and  pollution 
prevention  system,  this  Order  requires  the  lessee  to: 

a.  Submit  an  initial  inventory  of  the  safety  and  pollution  prevention 
devices  with  periodic  updates. 

b.  Repoi  t  all  device  failures  which  occur. 

To  mitigate  the  potential  for  accidents  resulting  from  human  error,  all 
personnel  engaged  in  installing,  inspecting,  testing,  and  maintaining  safety 
devices  must  meet  specific  training  requirements.  This  Order  also  sets 
forth  requirements  for  employee  orientation  and  motivation  programs 
concerned  with  safety  and  pollution  prevention  in  offshore  oil  and  gas 
operations . 

!  PCS  Order  No.  7 

'  Order  No.  7  relates  to  the  prevention  of  pollution  to  the  marine  environment 
1  and  provides  rules  for  the  disposal  of  waste  materials  generated  as  a  result 
|  of  offshore  operations  in  a  manner  which  will  not  "adversely  affect  the 
public  health,  life,  property,  aquatic  life,  wildlife,  recreation, 
navigation,  commercial  fishing,  or  other  uses  of  the  ocean." 

The  operators  must  submit  a  list  of  drilling  mud  constituents,  additives, 
and  concentrations  expected  to  be  used;  this  provides  a  means  to  evaluate  or 
alter  the  use  and/or  disposal  of  specific  components  which  might  be  harmful 
to  the  environment.  The  disposal  of  drilling  mud  and  drill  cuttings,  sand, 
and  other  well  solids,  including  those  containing  oil,  is  subject  to  the 
Environmental  Protection  Agency's  permitting  procedures,  pursuant  to  the 
Federal  Water  Pollution  Control  Act,  as  amended.  Approval  of  the  method  of 


drilling  mud  disposal  into  the  ocean  shall  be  obtained  from  the  District 
Supervisor;  each  request  will  be  decided  on  a  case-by-case  basis. 

This  Order  requires  that  curbs,  gutters,  drip  pans,  and  drains  shall  be 
installed  in  all  deck  areas  in  a  manner  necessary  to  collect  all 
contaminants  and  to  be  piped  to  a  properly  designed,  operated,  and 
maintained  sump  system  which  will  automatically  maintain  the  oil  at  a  l^v'*l 
sufficient  to  prevent  discharge  of  oil  into  OCS  waters.  Also,  no  solid 
waste  materials  or  debris  can  be  disposed  of  in  the  marine  environment. 
Compliance  with  these  requirements  virtually  eliminates  the  potential  for 
adverse  impacts  on  the  biological  communities,  water  quality,  commercial 
fisheries,  and  offshore  recreation,  and  also  mitigates  impacts  along  the 
coastline  which  could  be  caused  by  the  washing  of  oil,  fuel,  chemical 
residues,  or  toxic  substances  to  shore. 

The  disposal  of  equipment  into  the  sea  is  prohibited,  except  under  emergency 
conditions.  The  location  and  description  of  any  equipment  so  discharged 
must  be  reported  to  the  Supervisor.  This  requirement  is  intended  to 
mitigate  the  potential  for  interference  with  commercial  fishing  operations. 
All  personnel  must  be  thoroughly  instructed  in  the  prevention  of  pollution 
from  offshore  operations.  Rigorous  inspection  schedules  are  required  for 
all  facilities.  Pollution  reports  are  required  for  all  oilspills,  and 
procedures  are  set  forth  for  the  notification  of  proper  author i:  ies. 
Pollution-control  equipment  must  be  maintained,  or  available,  to  '-ach 
lessee.  The  equipment  must  include  booms,  skimmers,  cleanup  materials,  and 
chemical  agents.  The  equipment  must  be  maintained  and  inspected  monthly. 
(Chemical  agents  or  additives  for  treatment  of  oilspills  require  the  consent 
of  the  Supervisor  in  accordance  with  Annex  X,  National  Oil  and  Hazardous 
Substance  Pollution  Contingency  Plan,  and  in  accordance  with  the  Memorandum 
of  Understanding  (MOU)  between  the  Department  of  Transportation  (U.S.  Coast 
Guard)  and  the  Department  of  Interior  (U.S.  Geological  Survey),  dated 
August  16,  1971 . ) 

This  Order  also  sets  forth  requirements  for  pollution  inspection  of  manned 
and  unattended  facilities  on  a  daily  basis  or  at  intervals  prescribed  by  the 
Supervisor.  Also,  it  sets  forth  requirements  for  pollution  reports. 

Operators  must  submit  an  Oilspill  Contingency  Plan  for  approval  by  the 
Supervisor  before  an  application  to  conduct  drilling  operations  may  be 
approved.  The  Plan  must  contain  provisions  for  varying  degrees  of  response 
effort  depending  on  the  severity  of  the  oilspill;  identification  of 
available  containment  and  cleanup  equipment;  notification  of  responsible 
persons  and  alternates  in  the  event  of  a  spill;  identification  of  areas  of 
special  biological  sensitivity;  and  specific  actions  to  be  taken  after  the 
discovery  of  an  oil  discharge.  Should  a  spill  occur,  immediate  corrective 
action  must  be  taken. 

Drilling  and  training  classes  for  familiarization  with  pollution-control 
equipment  and  operational  procedures  must  be  conducted  on  a  schedule 
approved  by  the  Supervisor.  The  drills  must  include  the  deployment  of 
equipment . 
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Although  the  emphasis  of  the  OCS  Orders  is  on  the  prevention  of  oilspills, 
it  is  recognized  that  spills  will  occur.  It  is  also  recognized  that  it  is 
not  technically  possible  to  completely  control  and  mechanically  remove  all 
oil  that  is  discharged.  The  intent  of  this  portion  of  the  Order  is  to 
insure  that  the  operators  have  ready  access  to  the  best  practical  control 
equipment  for  the  area,  and  for  the  prevailing  conditions,  and  that 
personnel  are  trained  to  effectively  utilize  the  equipment.  The  operator's 
plans  must  have  sufficient  flexibility  to  permit  different  spill-control 
strategies  for  different  environmental  conditions.  This  provides  for 
mechanical  and  chemical  measures  which  best  compliment  the  forces  of  nature 
and  maximize  the  protection  of  biological  communities,  shoreline  resources, 
and  commercial  interests. 

OCS  Order  No.  8 


This  Order  sets  forth  requirements  for  the  design,  installation,  major 
modification  and  repairs,  and  verification  of  platforms  and  structures 
(including  man-made  ice  and  gravel  islands). 

The  Order  specifies  the  procedures  for  the  Platform  Verification  Program,  as 
well  as  the  requirements  for  verifying  the  structural  integrity  of  the  OCS 
platforms. 

All  structural  plans  must  be  certified  by  a  registered  professional 
structural  engineer  or  a  civil  engineer  specializing  in  structural  design. 
Verification  of  the  design,  fabrication,  installation,  and  modifications  to 
offshore  platforms  and  structures,  will  be  done  by  a  certified  verification 
agent  who  is  nominated  by  the  lessee. 

The  Order  requires  submittal  of  the  design  plan  to  cover  design 
documentation,  general  platform  information,  environmental  and  loading 
information,  foundation  and  structural  information,  and  the  design 
verification. 

For  new  platforms,  or  other  structures,  and  for  modifications  which  are 
subject  to  review  under  the  requirements  of  the  Platform  Verification 
Program,  the  lessee  shall  submit  a  Fabrication  Verification  Plan  for  new 
platforms  or  other  structures,  and  for  modifications  subject  to  review  under 
the  requirements  of  the  Platform  Verification  Program,  the  lessee  shall 
submit  an  Installation  Verification  Plan  subsequent  to  the  submittal  of  the 
Fabrication  Verification  Plan. 

Order  No.  8  also  requires  the  lessee  to  compile,  retain,  and  make  available 
for  review  for  the  functional  life  of  the  platform  or  other  structure  that 
is  subject  to  the  provisions  of  this  Order,  the  as-built  structural 
drawings,  the  design  assumptions  and  analysis,  and  a  summary  of  the 
Non-Destructive  Examinations  records. 

This  Order  assures  careful  review  of  platform  design  and  minimizes  the 
possibility  of  spills  and  environmental  damage  resulting  from  structural 
failure. 


OCS  Order  No.  12 

This  Order  sets  forth  requirements  for  the  public  availability  of  data  and 
records  concerning  offshore  petroleum  operations.  As  per  this  Order, 
specific  types  of  data  and  records  pertaining  to  drilling  and  production 
operations,  well  tests,  sale  of  lease  production,  accidents,  inspections, 
and  pollution  incidents,  are  to  be  available  for  public  inspection. 
Privileged  information,  such  as  certain  geological  and  geophysical  data, 
would  be  made  available  for  public  inspection  with  the  lessee's  consent  or 
after  a  fixed  period  of  time  has  elapsed.  By  making  operations  data 
available,  this  Order  permits  increased  public  awareness  of  OCS  activities 
and  involvement  in  OCS  programs.  Increased  public  interest  and 
understanding  should  result  in  continuing  improvements  in  the  safety  and 
pollution-prevention  programs  of  both  industry  and  Government. 


APPENDIX  D 


ENVIRONMENTAL  HAZARDS  TO  OCS 
EXPLORATION  AND  DEVELOPMENT  IN 
NORTON  SOUND,  AND  THE  STATUS  OF 
TECHNOLOGIES  TO  COPE  WITH  THESE  HAZARDS 


Norton  Sound  Synthesis  Meeting 
October  28-30,  1980 


ENVIRONMENTAL  HAZARDS  TO  OCS  EXPLORATION  AND 
DEVELOPMENT  IN  NORTON  SOUND,  AND  THE  STATUS 
OF  TECHNOLOGIES  TO  COPE  WITH  THESE  HAZARDS 

I .  INTRODUCTION 

In  an  effort  to  identify  those  environmental  hazards  most  likely  to 
impact  various  facilities  and  activities  associated  with  OCS  exploration  and 
development,  four  topics  were  addressed  as  this  part  of  the  Norton  Sound  - 
data  synthesis:  (1)  identification  of  potential  environmental  hazards  to 
facilities  and/or  activities  necessary  for  petroleum  exploration  and 
development,  (2)  status  of  current  technologies  to  cope  with  the  potential 
hazards,  (3)  additional  data  needs  to  better  define  and  understand  hazards 
of  the  area,  and  (4)  assessment  of  environmental  hazards  as  related  to 
different  leasing  scenarios.  By  means  of  comparing  the  potential  hazards  to 
specific  facilities  or  activities  while  at  the  same  time  assessing  the 
technology  available  to  cope  with  a  particular  hazard,  it  was  possible  to  derive 
an  overall  assessment  of  just  which  hazards  presented  the  greatest  threat  to 
what  particular  facilities  or  activities.  An  effort  was  also  made  to  assess 
the  current  level  of  knowledge  pertaining  to  a  particular  hazard  and  whether 
further  study  was  necessary  to  define  the  hazard  to  allow  for  sound  management 
decisions.  In  light  of  leasing  alternatives  suggested  for  Norton  Sound,  the 
various  environmental  hazards  were  considered  for  each  of  the  proposed 
scenarios  so  as  to  determine  the  degree  of  impact  these  hazards  would  have 
with  the  respective  leasing  options. 

II.  HAZARDS,  FACILITIES,  AND  ACTIVITIES 

As  a  result  of  the  review  conducted,  16  potential  environmental  hazards 
were  identified  which  could  impact  OCS  exploration  and  development  in  Norton 


Sound  to  varying  degrees.  As  noted  from  the  fol 1 owi ng  list,  these  hazards  are 
quite  diverse: 

Ice  Forces  (ice  not  reaching  the  bottom) 

Ice  Gouging  (bottom- re aching  ice) 

Icing 
Faulting 

Seismicity  (earthquakes) 

Liquefaction 
Wind  and  Waves 
Storm  Surge 


Current  Scour 
Sediment  Sheet  Flow 
Sand  Waves 

Biogenic  Gas  Charging 
Thermogenic  Gas  Charging 
Coastal  Erosion 
Pe  rmafrost 
Sediment  Sensitivity 


Eleven  man-made  facilities  and/or  activities  commonly  associated 
with  OCS  exploration  and  development  were  identified  as  being  potentially 
impacted  by  some  or  most  of  the  above  hazards.  The  following  list  also 
indicates  the  activity  commonly  associated  with  the  respective  item  (E- 
exploration,  D  -  development,  P  -  production): 

Jack-up  Rigs  (sunnier  use  only,  E)  Tankers  (P) 

Gravity  Platforms  (D,  P) 

Pile-Supported  Platforms  (D,P) 

Floating  Drilling  Vessels  (E) 

Gravel  Islands  (D,P) 

Pipelines  (P) 


Onshore  Processing  Facilities  (P) 
Sea  Terminals  (P) 

Logistics  (work  boats,  barges, 
helicopters,  etc.  E,D,P) 
Drilling  (E,  D) 


In  order  to  identify  the  degree  of  impact  the  various  hazards  would 
have  on  specific  facilities  and/or  activities,  a  matrix  table  (Table  1)  was 
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developed  in  which  the  hazards  were  classified  according  to  the  following  criteria: 

N  -  The  phenomenon  is  not  a  hazard  to  the  facility 

L  (low)  -  The  phenomenon  could  result  in  minor  damage  if  not  adequately 
considered  in  the  design  and  emplacement  of  a  facility  or  the 
application  of  some  activity. 

M  (moderate)  -  The  phenomenon  could  cause  moderate  damage  if  not 
adequately  considered  in  the  design  and  deployment  of  a  facility 
or  the  application  of  some  activity.  Requires  moderate  effort  to 
counter  the  hazard. 

H  (high)  -  The  phenomenon  could  cause  major  damage  if  not  adequately 
considered  in  the  design  and  deployment  of  a  facility  or  the 
application  of  some  activity,  or  it  requires  a  great  degree  of 
effort  to  counter  the  hazard. 

NK  -  It  is  not  known  to  what  degree  the  phenomenon  is  likely  to  be 
a  hazard  to  a  facility  or  activity  owing  to  a  lack  of  information. 

A.  Ice  Forces. 

As  used -here,  ice  forces  refers  to  floating  ice  which  does  not  encounter 
the  sea  floor  or  to  shorefast  ice.  Norton  Sound  is  primarily  impacted  by 
pack  ice  and  to  a  lesser  extent  by  shorefast  ice  during  the  late  fall,  winter, 
and  spring  months.  Ice  thicknesses  of  1  meter  and  flow  rates  of  15  to  25  km 
per  day  are  cormionly  encountered  in  the  area.  In  some  areas  the  ice  undergoes 
compression  in  response  to  southerly  winds,  which  results  in  ridging.  A 
major  ice  zone  extends  through  the  proposed  lease  tracts. 


A1 .  Jack-Up  Rigs  -  Since  these  rigs  are  to  be  used  only  during  the 
ice-free  summer  months,  ice  forces  are  not  a  problem. 

A2.  Gravity  Platforms  -  A  moderate  hazard  level  exists;  some  effort 
is  needed  insofar  as  taking  the  ice  thickness,  flow  velocity, 
and  ridge  keel  strength  into  account  for  the  design  criteria. 

A3.  Pile-Supported  Platforms  -  A  moderate  hazard  level  exists; 

effort  must  be  expended  to  properly  design  the  platform  to  counter 
the  ice  forces. 

A4.  Floating  Drilling  Vessel  -  A  moderate  hazard  level  exists. 

Consideration  must  be  given  to  ice  thickness  and  flow  velocity 
in  the  positioning  of  these  vessels. 

A5.  Gravel  Islands  -  Low  to  moderate  hazard. 

A6.  Pipelines  -  Not  a  hazard,  unless  they  are  not  adequately  buried 
at  and  near  the  shoreline. 

A7.  Tankers  -  Moderate  to  high  hazard  owing  to  ice  thickness  and  flow 
velocity. 

A8.  Onshore  facilities  -  Low  hazard.  Could  be  a  high  hazard  if 

facilities  were  placed  close  to  the  shoreline  where  ice  over-ride 
onto  the  beach  would  become  a  hazard. 

A9.  Sea  terminals  -  Moderate  hazard. 

A10.  Logistics  -  Moderate  hazard,  in  that  considerable  concern  must 
be  given  to  ice  conditions  and  flow  rates. 

All.  Drilling  -  Ice  forces  are  not  considered  to  be  a  hazard  because 
drilling  itself  would  not  be  attempted  if  the  drilling  platform 
was  threatened  by  ice  forces. 
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B.  Ice  Gouging. 


not  considered  to  be  a  hazard. 


Ice  gouging  is  common  to  varying  degrees  in  water  depths  of  10  to  20  m, 
and  is  particularly  pronounced  in  the  central  and  southwestern  parts  of 
Norton  Sound.  Of  the  11  facilities  and  activities  considered  here,  ice 
gouging  is  a  hazard  only  insofar  as  pipelines  are  concerned.  Synergistic 
effect  of  ice  gouging  such  as  the  removal  of  rip-rap  from  the  base  of  structures 
may  expose  such  installations  to  current  scour. 

C.  Icing. 

Icing  conditions  present  a  hazard  primarily  in  respect  to  work  boats 
and  service  vehicles  where  the  hazard  is  rated  as  moderate.  It  could,  in 
the  case  of  the  floating  drilling  vessel,  also  present  some  degree  of  hazard 
to  the  work  performed  from  this  type  of  vessel. 

D.  Faulting. 

Numerous  faults  transect  Norton  Sound,  many  of  which  result  in  scarps 
exposed  on  the  present  seafloor  indicating  to  some  degree  that  faulting  is 
relatively  recent.  At  this  time,  little  is  known  about  the  fault  activity 
in  this  area.  A  very  high  hazard  exists  to  any  land  or  seafloor  mounted 
installation  placed  on  a  fault  along  which  movement  might  take  place.  For  this 
reason,  faulting  is  considered  as  a  high  hazard  for  most  of  the  facilities 
considered  here.  The  actual  drilling  process  in  an  area  of  active  faulting 
is  also  considered  a  high  hazard  owing  to  possible  disruption  to  the  integrity 
of  the  well  and  displacement  of  the  drill  string. 

Only  in  the  case  of  such  facilities  as  floating  drilling  vessels, 
tankers,  and  work  boats,  which  are  not  mounted  to  the  seafloor,  is  faulting 

5 


E.  Seismicity  (earthquakes)  -  Based  on  available  data, seismic  activity 
in  Norton  Sound  is  moderate,  with  a  maximum  4.2  magnitude  shock  occurring 
in  the  area  in  the  past  two  years.  Magnitudes  of  6.0  and  6.5  have  been  re¬ 
ported  near  the  northern  shoreline  within  the  past  30  years,  indicating  that 
earthquake  activity  could  be  a  significant  hazard  over  longer  term  periods. 

For  all  the  land  or  seafloor  mounted  installations  seismic  activity 
is  considered  to  be  a  moderate  hazard.  In  all  other  cases,  it  is  not 
rated  as  a  hazard.  Should  seismic  activity  be  centered  at  an  active 
drilling  site,  a  severe  hazard  would  exist  as  noted  in  regard  to  faulting. 

F.  Liquefaction. 

Owing  to  various  causes  excess  pore  pressure  may  be  created  in  a  sub¬ 
marine  deposit  so  as  to  cause  a  loss  of  sediment  cohesion  and  a  liquifying 
of  the  material  down  to  depths  of  10  meters  below  the  seafloor.  Such  a  loss 
of  strength  creates  a  hazard  in  Norton  Sound  to  varying  degrees. 

FI.  Jack-Up  Rigs.  Moderate  hazard;  except  legs  of  most  rigs  can  be  jetted 
into  the  sediment  to  a  depth  below  which  liquefaction  does  not  appear 
to  occur. 

E2.  Gravity  Platforms.  Moderate  hazard;  although  the  liquefiable  sediments 
can  be  excavated  from  the  site  prior  to  installation  of  the  platform. 

F3.  Pile-Supported  Platform.  Low  hazard  because  piles  would  penetrate 

through  the  liquefiable  layer.  The  liquified  sediments  could,  however, 
lend  themselves  to  ready  erosion  and  thus  present  potential  footing 
problems . 
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F4.  Gravel  Island.  Low  hazard  because  loading  would  be  slow  and 

drainage  to  relieve  excess  pore  pressure  would  be  allowed  through 
the  overlying  gravel. 

F5.  Pipelines.  High  hazard  owing  to  the  loss  of  foundational 
support  as  a  result  of  liquefaction. 

F6-  Sea  Terminal.  Moderate  hazard  since  such  a  terminal  would  most 
likely  be  bottom  mounted. 

F7-  Other  non-bottom  mounted  facilities.  Other  facilities  such  as 
floating  drilling  vessels,  tankers,  and  work  boats  would  not  be 
effected  by  liquefaction.  Since  drilling  would  be  at  much 
greater  depths  than  the  liquefaction  zone  it  would  not  be 
hampered  by  liquefaction. 

G.  Wind  and  Waves. 

Available  data  indicate  that  wind  and  wave  conditions  present  a  moderate 
hazard  to  a  majority  of  the  facilities  and  activities  associated  with  0CS 
development  in  Norton  Sound. 

G1  •  Jack-Up  Rigs.  Low  hazard  due  to  the  low  wave  loading  character¬ 
istics  of  these  rigs. 

G2-  Tankers  and  Onshore  Facilities.  Low  hazard  in  that  these 
conditions  are  relatively  easy  to  cope  with. 

G3.  Pipelines  and  Drilling.  No  hazard. 

H.  Storm  Surge. 

In  Norton  Sound,  storm  surge  has  been  known  to  raise  the  water  level 

up  to  5  meters.  Ice  is  associated  with  such  surges  during  winter  months. 

At  such  times  the  movement  of  ice  across  the  shore  zone  may  present 


a  severe  hazard  to  various  installations  located  in  this  area.  Ice 
associated  with  such  surges  presents  a  greater  hazard  than  the  movement  of 
the  water  itself.  Storm  surge  is  considered  a  moderate  hazard  for  all  but 
three  of  the  facilities  and/or  activities  (pipelines,  drilling, 
and  logistics).  In  the  case  of  work  boat  moorings,  storm  surge  could 
present  a  considerable  hazard  if  personnel  are  not  alert. 


I.  Current  Scour. 

Erosion  of  the  seafloor  by  bottom  currents  causes  serious  foundation 
problems  for  all  bottom-mounted  installations  and  thus  is  considered  a  high 
hazard  for  gravity  platforms  and  pipelines  and  a  moderate  hazard  for  other 
bottom-founded  facilities  such  as  jack-up  rigs,  pile-supported  platforms, 
gravel  islands  and  sea  terminals.  Current  scour  is  not  a  hazard  for  those 
facilities  which  are  not  dependent  upon  the  seafloor  for  support. 


Mass  movement  of  sediment  from  the  near-shore  out  into  deeper  water 
by  means  of  a  sheet  flow  along  the  bottom  corimonly  occurs  in  Norton  Sound, 
generally  as  a  result  of  storm  surge.  The  rapid  downslope  movement  of  sedirre 
along  the  bottom  is  primarily  a  high  hazard  to  pipelines  because  of  the  late, 
load  that  would  be  placed  on  a  pipeline  exposed  at  the  seafloor.  Such  sheet 
flows  could  be  a  moderate  hazard  to  facilities  near  the  shore  owing  to  the 
rapid  erosion  of  sediment  from  the  nearshore  area.  Sheet  flows  do  not 
present  a  hazard  to  any  of  the  other  facilities  or  activities  considered  here 
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K.  Sand  Waves. 

Migration  of  sizeable  quantities  of  sand  along  the  seafloor  in  the 
form  of  large  waves  or  dunes,  up  to  several  meters  high  off  Port  Clarence, 
create  foundation  problems  for  certain  bottom-mounted  installations  if  the 
sand  waves  are  extremely  high.  In  the  immediate  area  of  Norton  Sound  sand 
waves  thus  far  observed  are  only  about  50  cm  high.  Such  waves  would 
present  only  a  moderately  low  hazard  to  pipelines  and  not  any  hazard  to 
any  of  the  other  facilities  or  activities  considered  here. 

L.  Biogenic  Gas 

Peats  and  organic-rich  sediments  blanketed  by  recent  sediments  underly 
portions  of  Norton  Sound,  particularly  off  the  Yukon  Delta  in  the  central 
part  of  the  Sound.  Decomposition  of  the  organic  material  results  in  high 
concentrations  of  methane  gas  at  rather  shallow  depths  below  the  sea  floor. 
These  gas-charged  sediments  display  distinctly  lower  shear  strength  than 
deposits  without  gas  which  is  the  major  hazard  associated  with  these  sediments. 
Escape  of  the  gas  often  causes  craters  to  form  at  the  seafloor  which  con¬ 
tributes  to  bottom  roughness  and  the  potential  for  current  scour. 

These  gas-charged  sediment,  owing  to  their  reduced  shear  strength, 
present  potential  foundation  problems  for1  any  bottom  dependent  facility. 

The  hazard  level  is  high  for  installations  such  as  gravity  platforms  and 
sea  terminals  which  depend  upon  the  upper  few  meters  of  the  seafloor  for 
their  bearing  capacity.  A  moderate  hazard  level  is  expected  in  conjunction 
with  jack-up  rigs,  gravel  islands,  and  pipelines  which  may  in  some  cases 
gain  the  required  bearing  capacity  from  deposits  underlying  the  gas-charged 
sediments.  Gas-charged  sediments  are  considered  to  be  a  relatively  minor 
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permafrost  may  exist,  and  is  a  moderate  hazard  to  onshore  facilities.  It 
does  not  present  a  hazard  to  offshore  facilities. 

P.  Sediment  Sensitivity. 

The  ratio  between  the  natural  (undisturbed)  sediment  shear  strength 
and  the  remolded  (disturbed)  shear  strength  provides  an  indication  of  the 
susceptibility  of  a  deposit  to  lose  its  strength  due  to  a  disturbing  force 
such  as  a  seismic  shock  and  is  referred  to  as  sensitivity.  In  an  area  of 
seismic  activity,  sediment  sensitivity  could  be  a  major  factor  in  defining 
the  stability  characteristics  of  the  sea  floor  deposits.  The  degree  to  which 
sediment  sensitivity  may  present  a  hazard  to  OCS  exploration  and  development 
is  unknown  owing  to  the  lack  of  adequate  geotechnical  information. 

II.  STATUS  OF  TECHNOLOGIES  TO  COPE  WITH  ENVIRONMENTAL  HAZARDS 

In  addition  to  defining  the  severity  of  various  hazards  on  the 
facilities  and  activities  essential  to  OCS  exploration  and  development  an 
attempt  is  made  here  to  assess  the  status  of  technologies  available  to  cope 
with  the  respective  hazards  in  light  of  the  facilities  and  activities  involved. 
This  assessment  is  noted  in  the  lower  right-hand  comer  for  each  item  in  the 
hazards-facilities  matrix  (Table  1)  and  is  based  on  the  following  criteria: 

0  -  Technology  is  presently  available  to  cope  with  the  hazard  and 
has  been  successfully  used  elsewhere. 

1  -  Technology  is  not  presently  available  but  is  expected  in  less 

than  five  years,  (short  term) 

2  -  Technology  is  not  available  but  is  expected  in  the  next  five  to 

ten  years,  (long  term) 


hazard  to  pile-supported  platforms  because  the  piles  commonly  penetrate 
to  depths  below  the  weakened  deposits. 

M.  Thermogenic  Gas. 

Migration  of  CO2,  derived  from  a  hydrocarbon  source,  has  resulted  in 
the  presence  of  highly  charged  gaseous  sediments  over  a  zone  9  Km  in  diameter 
south  of  Nome.  These  gas-charged  sediments  reach  to  depths  considerably 
greater  than  those  affected  by  biogenic  gas  and  also  possess  much  greater 
pressures.  The  hazard  here  is  in  respect  to  the  foundational  properties  of 
the  sediment  similar  to  that  found  with  biogenic  gas  but  more  so.  The 
higher  gas  pressures  and  the  possibility  of  releasing  these  gases  quickly 
presents  a  very  serious  foundation  problem  as  well  as  the  possibility  of  blow 
out  and  explosion.  For  this  reason,  such  a  gas-charged  area  presents  a 
very  high  hazard  to  any  bottom  dependent  facility  or  activity.  Thermogenic 
gas  charging  is  a  localized  problem,  which  when  defined,  can  be  avoided. 

N.  Coastal  Erosion. 

Only  in  the  case  where  facilities  are  located  at  the  interface  between 
the  land  and  the  sea  is  there  a  hazard  due  to  erosion.  To  pipelines  which 
must  cross  this  zone  the  hazard  level  is  low  because  they  are  commonly 
trenched  to  avoid  this  problem.  Coastal  erosion  may  present  a  high  hazard 
to  onshore  facilities  if  such  installations  are  not  situated  so  as  to  take 
into  consideration  this  potential  problem. 

O.  Permafrost. 

Although  permafrost  is  found  onshore,  studies  to  date  indicate  a  low 
likelihood  for  its  existence  offshore  in  Norton  Sound.  Permafrost  is  a  minor 
potential  hazard  to  buried  pipelines  which  cross  the  shore  zone  where 
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A.  Ice  Forces. 

Designs  are  available  for  gravity  platforms,  floating  drilling 
vessels,  and  tankers  for  coping  with  this  hazard,  but  further  advancement 
is  required  to  address  this  hazard  in  Norton  Sound.  Appropriate  technology 
is  expected  to  be  available  in  the  short  term. 

Suitable  technology  for  sea  terminals  in  ice  is  not  now  available, 
the  difficulty  being  problems  with  the  approaching  and  loading  of  tankers. 
Adequate  technology  is  expected  in  the  next  5  to  10  years. 

B.  Ice  Gouging. 

Pipelines  are  the  only  facility  to  which  ice  gouging  is  identified 
as  a  hazard.  Technologies  are  available  to  trench  pipelines  below  the 
1  to  2  meter  depth  commonly  gouged  by  ice  in  Norton  Sound. 

C.  Icing. 

Technologies  are  available  for  coping  with  icing  conditions  as  are 
the  common  operational  procedures  for  dealing  with  this  hazard. 

D.  Faulting. 

Faulting  hazards  can  be  eliminated  from  consideration  if  the  locations 
of  active  faults  are  known,  by  locating  a  facility  away  from  the  fault. 

Since  pipelines  will  have  to  cross  faults  in  Norton  Sound  to  reach  any  shore 
facility,  the  faul  ting  hazard  cannot  be  totally  avoided.  Technologies  capable 
of  addressing  the  problem  of  placing  pipelines  across  active  faults  is 
expected  in  less  than  five  years. 


11 


12 


D-3 


E.  Seismicity. 

Technologies  are  available  and  in  use  for  coping  with  the  moderate 
levels  of  earthquake  ground  motion  expected  in  Norton  Sound. 

F.  Liquefaction. 

The  technology  and  procedures  for  placement  of  most  installations 
on  the  seafloor  are  such  that  the  hazard  from  liquefaction  is  eliminated. 

In  those  cases  where  bottom  installations  are  dependent  on  the  upper  few 
meters  of  the  seafloor  for  the  required  bearing  capacity,  technologies  to 
cope  with  the  problem  of  liquefaction  are  not  adequately  developed  but  are 
expected  to  be  available  in  the  near  future. 

G.  Wind  and  Waves. 

Technologies  are  available  and  in  use  for  coping  with  most  of  the 
wind  and  wave  conditions  expected  in  Horton  Sound.  Under  the  very  few 
severe  conditions  that  cannot  be  handled  by  existing  technology,  the 
operation  would  normally  be  shut  down  until  conditions  improve. 

H.  Storm  Surge . 

Current  technology  is  available  to  cope  with  expected  surge  levels. 

I.  Current  Scour. 

Present  technology  is  capable  of  coping  with  potential  current  scour 
problems  in  relation  to  the  various  facilities  and  activities  being 
considered  for  Norton  Sound.  Technologies  to  counter  the  impact  of  current 
scour  on  pipelines  may  be  lacking  at  this  time,  simply  because  the  needed 
technology  cannot  be  ascertained  until  more  is  known  about  the  susceptibility 
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M.  Thermogenic  Gas. 

The  Idealized  occurrence  of  thermogenic  gas  can  usually  be  avoided 
insofar  as  drilling  is  concerned  by  positioning  the  drilling  operation  a 
safe  distance  away.  However,  the  possibility  of  a  blow-out  during  drilling 
does  exist  and  although  technologies  are  available  to  address  such  a  problem, 
there  is  a  need  for  greater  improvement  of  these  technologies  and  they  are 
anticipated  in  less  than  5  years. 

N.  Coastal  Erosion. 

Technologies  are  presently  available  to  cope  with  this  potential 
problem. 

O.  Permafrost. 

Present  technologies  are  capable  of  countering  potential  problems 
in  this  area. 

P.  Sensitivity. 

Sufficient  data  are  not  presently  available  to  evaluate  the  severity 
of  the  problem' and,  therefore,  the  state  of  current  technologies  to  cope 
with  potential  problems  in  this  area  cannot  be  assessed. 

IV.  ADDITIONAL  DATA  NEEDS  TO  ADDRESS  ENVIRONMENTAL  HAZARDS  IN  NORTON  SOUND 

In  an  attempt  to  assess  the  severity  of  environmental  hazards  as  they 
might  impact  various  facilities  and  or  activities  necessary  for  petroleum 
exploration  and  development  in  Norton  Sound  consideration  was  also  given 
to  the  present  state  of  knowledge  upon  which  documentation  of  these  hazards 
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of  currents  to  scour  deeper  where  trenching  has  taken  place.  The  assumption 
is  made  that  should  there  be  a  lack  of  appropriate  technology  it  would  be 
available  in  a  relatively  short  time. 

J.  Sediment  Sheet  Flow. 

Current  technology  is  available  to  address  this  problem. 

K.  Sand  Waves. 

Present  technology  is  available  to  deal  with  problems  encountered 
because  of  sand  waves  of  the  scale  reported  in  Norton  Sound.  (Sale  57  and 
associated  pipeline  routes). 

L.  Biogenic  Gas. 

Technologies  as  related  to  most  of  the  facilities  and  activities 
considered  necessary  for  exploration  and  development  of  Norton  Sound  are 
available  to  handle  the  potential  hazards  attributed  to  shallow  occurrences 
of  methane  gas.  Only  in  those  cases  (gravity  platform,  gravel  island, 
pipelines,  and  sea  terminals)  where  an  installation  is  dependent  to  some 
degree  on  the'*  foundational  characteristics  of  the  upper  few  meters  of  the 
seafloor  (gas-charged  zone)  for  its  stability  is  there  a  need  for  improved 
technology  to  cope  with  this  problem.  Advanced  technology  may  also  be  needed 
in  regard  to  the  use  of  jack-up  rigs  in  close  proximity  to  the  Yukon  Delta 
where  the  gas-charged  sediments  may  occur  at  depths  greater  than  jack-up 
rigs  are  capable  of  jetting.  In  all  these  cases  technologies  are  expected  to 
be  available  in  less  than  5  years. 


ID 

is  based.  A  rating  scale  of  0  to  2  was  used  (upper  left-hand  corner  in 
hazard-facilities  matrix)  based  on  the  following  criteria:  (a)  sufficient 
data  are  available  to  define  the  hazard  (0),  (b)  additional  data  are  needed 
to  better  define  the  hazards,  but  they  are  not  critical  to  the  lease  sale  (1), 
(c)  additional  data  are  critical  to  define  the  hazards  prior  to  the  lease 
sale  (2). 

A.  Ice  Forces. 

Additional  information  is  needed  regarding  the  velocity  of  ice  move¬ 
ment,  ice  thickness  distribution,  and  the  movement  of  ice  up  onto  the  shore. 
Although  not  critical  to  the  lease  sale,  these  additional  data  are  needed 
to  address  potential  ice  hazards  in  respect  to  gravity  platforms,  sea 
terminals,  and  onshore  facilities. 

B.  Ice  Gouging. 

Sufficient  data  are  available. 

C.  Icing. 

Adequate  data  are  available. 

D.  Faulting. 

Although  considerable  data  exists  on  the  location  of  faults,  additional 
definition  of  the  fault  system(s)  in  Norton  Sound  is  necessary.  This  can 
probably  be  attained  from  the  interpretation  of  existing  data.  Of  greater 
need  is  the  documentation  of  fault  activity.  Little  or  no  information  is 
available  which  addresses  the  question  of  how  active  are  the  faults.  Data  is 
required  to  determine  whether  there  has  been  recent  movement  along  the  faults 
or  if  they  are  inactive.  This  need  for  information  is'mportant,  but  is  not 
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critical  to  the  lease  sale  because  the  potential  hazard  can  be  defined  and 
coped  with  prior  to  drilling. 

E.  Seismicity. 

The  data  base  for  defining  the  magnitude  and  frequency  of  seismic 
events  is  not  sufficiently  developed  to  adequately  document  the  potential 
earthquake  hazard.  Although  ground  acceleration  associated  with  seismic 
events  does  not  appear  to  be  a  particular  problem  for  seafloor-mounted 
j  facilities,  seismic  data  are  needed  to  assess  the  severity  and  frequency  to 
which  sediment  sensitivity  and  liquefaction  may  be  impacted  by  seismic  events. 
Seismicity  studies  are  also  particularly  relevant  to  the  evaluation  of  fault 
activity. 

F.  Liquefaction. 

The  available  geotechnical  data  appear  inadequate  to  evaluate  the 
liquefaction  problem  in  Norton  Sound.  Additional  geotechnical  studies  on 
i  high  grade  sediment  cores  should  be  undertaken  as  should  in  place  pore  pressure 
measurements . 

G.  Wind  and  Waves. 

Adequate  information  is  not  yet  available  for  Norton  Sound  so  as  to 
predict  the  various  limits  to  be  expected  from  this  hazard.  Better  weather 
forecasting  will  be  required  in  the  Norton  Sound  area. 

H.  Storm  Surge. 

Sufficient  information  on  storm  surges  does  not  exist  for  Norton  Sound 
for  the  adequate  documentation  of  the  severity  of  this  potential  hazard. 

I.  Current  Scour,  Sediment  Sheet  Flow,  and  Sand  Uaves. 

Sufficient  data  exist  to  define  the  extent,  distribution,  and  frequency 
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V.  HAZARD  IMPACT  RELATIVE  TO  PROPOSED  LEASE  TRACT  OPTIONS 


The  wide  spread  distribution  of  the  identified  environmental  hazards 
throughout  Norton  Sound  indicates  that  relatively  few  can  be  totally  eliminated 
by  deleting  various  groups  of  tracts  from  the  sale.  (See  Figure  1) 

•  Alternative  1  (Northern  tracts).  Removal  of  this  portion  of  the 
tract  would  eliminate  or  greatly  reduce  two  hazards.  Thermogenic  gas 
problems  as  related  to  offshore  platforms  and  drilling  activity  would 
be  totally  eliminated.  This  hazard  would  still  need  to  be  considered 
insofar  as  future  pipeline  routes  to  Nome.  The  biogenic  gas  hazard, 
based  on  the  known  distribution  of  gas-charging,  would  be  also  largely 
removed  if  this  portion  of  the  tract  was  dropped  from  the  sale. 

•  Alternative  2  (Eastern  tracts).  Deletion  of  the  eastern  portion  of 
the  lease  tract  would  eliminate  the  biogenic  gas  hazard  based  on  the 
present  understanding  of  the  distribution  of  gas-charged  sediments. 


•  Alternative  3  (Southern  tract).  Exclusion  of  the  southernmost  part  of 
the  tract  would  not  eliminate  any  of  the  hazards  considered  here. 


•  Alternative  4  (Western  tract).  Deletion  of  the  western  portion  of  the 
tract  would  eliminate  the  thermogenic  gas  hazard  to  offshore  platforms 
and  drilling.  All  of  the  other  hazards  would  still  need  to  be  considered. 

In  general,  the  most  severe  combination  of  hazards  exists  in  the  southern 
and  southwestern  sectors  of  the  lease  area,  whereas  the  hazards  in  the 
northern  half  are  less  severe  or  can  be  dealt  with  more  easily. 

Elimination  of  the  southern  tract  does  not  eliminate  any  one  of  the 
environmental  hazards  from  consideration;  however,  deletion  of  this  portion 


of  these  processes  which  impact  various  facilities  placed  on  the  seafloor. 

J.  Biogenic  Gas. 

Additional  data  is  needed  to  better  define  the  depth  and  occurrence 
of  gas-charged  sediments.  The  gas-charged  zone  may  be  considerably  deeper 
in  the  vicinity  of  the  Yukon  Delta  relative  to  other  parts  of  Norton  Sound. 

This  in  turn  may  create  hazards  not  evident  from  the  shallow  occurrences  of 
gas-charged  sediments  reported  thus  far.  A  much  better  understanding  of  the 
effects  which  gas-charging  has  on  the  geotechnical  properties  of  the  sub¬ 
strate  is  critical  to  defining  the  foundational  characteristics  of  these 
deposits. 

K.  Thermogenic  Gas. 

Adequate  data  are  available  to  define  the  location  and  extent  of 
thermogenic  gas  accumulation. 

L.  Coastal  Erosion. 

Sufficient  data  are  available  to  document  this  potential  hazard. 

M.  Permafrost. 

Additional  data  are  required  to  define  the  distribution  of  onshore 

•a 

permafrost  relative  to  possible  pipeline  crossings  of  the  shore  zone  and 
for  the  design  of  onshore  facilities. 

N.  Soil  Sensitivity. 

The  geotechnical  data  base  for  Norton  Sound  is  inadequate  to  determine 
the  potential  hazards  due  to  the  sensitivity  (degree  of  strength  loss  due 
to  shock  or  disturbance)  of  the  seafloor  deposits.  Additional  study  is  needed, 
but  it  is  not  critical  to  the  lease  sale. 
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Figure  1 


of  the  tract  would  eliminate  most  of  the  severe  problems  due  to  ice  gouging, 
current  scouring,  and  intense  storm  surge  activity. 

VI.  SUMMARY  OF  HAZARD  IMPACT  ON  NORTON  SOUND  EXPLORATION  AND  DEVELOPMENT 

Based  on  the  material  presented  here  and  that  summarized  in  Table  1, 
the  following  generalizations  appear  to  reflect  the  severity  of  various  hazards 
in  relation  to  facilities  and/or  activities  necessary  to  carry  out  petroleum 
exploration  and  development  in  Norton  Sound. 

•  Hazards  which  present  the  greatest  problem  areas  considering  inadequate 
technologies  or  data,  in  order  of  severity: 

1.  Ice  forces 

2.  Biogenic  gas  charging 

3.  Liquefaction 

•  Hazards  that  least  impact  OCS  development  and  or  can  be  handled  with 
existing  technology,  in  order  of  decreasing  impact: 


1. 

Permafrost 

4. 

Ice  gouging 

2. 

Coastal  erosion 

5. 

Sediment  sheet  flow 

3. 

Icing 

6. 

Sand  waves 

•  Facilities  and  or  activities  most  severely  impacted  by  environmental 
hazards : 

1.  Pipelines 

•  Facilities  and  or  activities  least  impacted  by  hazards,  in  order  or 
decreasing  impact: 


1. 

Jack-up  rigs 

4. 

Tankers 

2. 

Onshore  processing  facilities 

5. 

Logistics  (workboats,  helicopters) 

3. 

Floating  drilling  vessel 

6. 

Drilling 
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VII.  CONCLUSIONS 

An  analysis  of  environmental  hazards  to  petroleum  exploration  and 
development  activities  in  Norton  Sound  reveals  that  16  such  hazards  may 
constitute  potential  problems  for  a  number  of  the  facilities  and  activities 
needed  for  such  an  effort  in  Norton  Sound.  Of  the  16  hazards,  faulting 
activity  and  thermogenic  gas-charged  sediments  present  the  greatest  hazards. 
Fortunately,  in  the  case  of  both  of  these  hazards,  once  they  are  located  and 
the  degree  of  activity  defined,  the  hazard  can  be  taken  into  consideration  and 
procedures  used  so  as  to  make  the  hazard  a  nonproblem.  In  light  of  the 
capabilities  of  presently  available  technologies  there  are,  however,  three 
environmental  hazards  which  could  present  severe  problems  to  facilities  and 
activities  associated  with  the  Norton  Sound  development.  These  are  ice  forces 
biogenic  gas-charged  sediments,  and  liquefaction  of  seafloor  deposits.  Indi¬ 
cations  are  that  there  will  be  technologies  forthcoming  in  the  next  five  years 
to  render  these  as  nonhazards.  Until  then,  however,  these  hazards  must 
receive  serious  consideration. 

Of  the  facilities  and/or  activities  proposed  for  Norton  Sound,  pipelines 
are  most  vulnerable  to  impact  from  the  greatest  number  of  hazards.  In  most 
cases,  the  hazard  can  be  overcome  by  available  technologies  and  the  remainder 
are  expected  to  be  addressed  by  new  technologies  which  should  be  developed  in 
less  than  five  years. 

In  considering  the  16  hazards  versus  the  11  facilities  and/or  activities 
necessary  for  exploration  and  development  in  Norton  Sound,  it  was  found  that 
in  the  majority  of  the  cases  (92%)  present  technologies  are  available  to  cope 
with  the  respective  hazard  and  in  7%  of  the  cases  adequate  technologies  should 
be  available  in  less  than  5  years.  In  only  one  case,  ice  forces  on  sea 
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terminals,  will  the  new  technologies  needed  to  address  this  problem  require 
more  than  5  years  to  develop. 

Although  extensive  studies  have  been  made  to  identify  and  document  the 
environmental  hazards,  it  is  clear  from  this  review  that  inadequacies  exist 
in  the  available  data  to  provide  sufficient  information  to  effectively  delimit 
a  number  of  the  environmental  hazards  relevant  to  Norton  Sound. 

Data  are  particularly  lacking  in  regard  to  the  following  hazards: 
Faulting  (activity)  Hind  and  waves 

Seismicity  Storm  surge 

Liquefaction  Biogenic  gas-charging 

Sediment  sensitivity 

Although  a  number  of  studies  have  dealt  with  the  geotechnical  properties 
of  the  bottom  sediments,  efforts  designed  specifically  to  address  the  lique¬ 
faction  and  sensitivity  properties  of  these  deposits  are  needed  in  order 
to  define  the  stability  characteristics  of  the  seafloor 

Owing  to  the  large  number  and  distribution  of  environmental  hazards 
identified  injtorton  Sound,  it  is  not  possible  to  eliminate  all  the  hazards 
by  deletion  of  any  particular  portion  of  the  proposed  lease  area.  Exclusion 
of  the  southern  half  of  the  area  would,  however,  probably  eliminate  the 
greatest  number  of  hazards  from  consideration. 
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APPENDIX  E 


BIOLOGICAL  OPINION 
ON  ENDANGERED  BIRDS 


Requested  by 
The  Alaska  OCS  Office 

Prepared  by 

Fish  and  Wildlife  Service 


ADDRESS  ONLY  TmE  DIRECTOR. 
FISH  AND  WILDLIFE  SERVICE 


United 


in  Reply  Refer  To: 
FMS/OrS  BU1/GS-B0— 2 


States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 
WASHINGTON,  D  C.  20240 


SE?  1  5  30 

l  lianorandum 

TO:  Director,  Bureau  of  Land  Management 

Director .. U.S.  Geological  Survey 

ACTING 

From:  Director 


In  Reply  Refer  To: 
FWS/OES  BLM/GS-80-2 


Memorandum 

To:  Director,  Bureau  of  Land  Management 

Director,  U.S.  Geological  Survey 


Subgect:  Revision  of  August  22,  1980,  Biological  Opinion  Regarding  Outer 

Continental  Shelf  (OCS)  Oil  and  Gas  Leasing  and  Exploration  Activities 
in  the  Bering  Sea  Region 

S  recent  information  from  Dennis  Money,  Alaska  Area  Office,  indicates  that  the 
peregrine  nesting  survey  in  the  Sale  #57  (Norton  Basin)  area  of  the  Bering  Sea 
cannot  be  accomplished  for  1980.  Therefore,  the  subject  biological  opinion 
should  be  amended  to  read  as  follows: 

1.  Page  1.  Paragraph  2.  Delete  lines  7-12  "There  is  limited  luxiwledge. .. 
formal  consultation  must  be  reinitiated." 

2.  Incorporate  the  following  statements  as  the  first  paragraph  on  page  3. 


TO  assist  you  in  exercising  your  authority  for  the  conservation  of 
listed  species,  the  following  actions  are  recommended: 

a.  Aircraft  supplying  and  servicing  exploration  activities  must 
maintain  at'  least  1500  feet  altitude  above  nest  level  within  1  mile 
horizontal  distance  of  peregrine  falcon  eyries  identified  in  past 
surveys  in  the  Sale  #57  (Norton  Basin)  area.  The  U.S.  Fish  and 
Vvildlife  Service,  Alaska  Area  Office,  should  be  contacted  to 
determine  the  location  of  these  historical  eyries. 

b.  h  complete  updated  survey  delineating  current  peregrine  nesting 
areas  in  the  Sale  #57  area  should  be  completed  nc  later  than 
Octolier  1981.  If  nesting  birds  are  present  this  formal 
consultation  must  be  reinitiated. 

The  revised  biological  opinion  is  attached. 


7V  Ea:!i 


From: 


Director 


Subject:  Biological  Opinion  Regarding  Outer  Continental  Shelf  (OCS) 
Oil  and  Gas  Leasing  and  Exploration  Activities  in  the 
Bering  Sea  Region 


By  memorandum  received  June  6,  1980,  the  Bureau  of  Land  Management  (BLM)  and 
the  U.S.  Geological  Survey  (GS)  requested  a  joint  formal  consultation  on  the 
proposed  Outer  Continental  Shelf  (OCS)  oil  and  gas  program  in  the  Bering  Sea 
region.  Four  proposed  OCS  lease  Sales  are  scheduled  to  take  place  in  this 
region  between  September  1982  and  December  1984.  This  consultation  considers 
oil  and  gas  leasing  and  exploration  activities  in  the  area  that  encompasses 
proposed  Sales  57  (Norton  Basin),  70  (St.  George  Basin),  75  (Northern  Aleutian 
Shelf),  and  83  (Navarin  Basin).  By  memorandum  dated  June  19,  1980,  a  list  of 
four  species  which  may  be  affected  by  the  OCS  programs  was  received  from  the 
BLM  Alaska  OCS  Office,  including  the  American  and  Arctic  peregrine  falcons 
(Falco  peregrinus  anatum,  JF.  £.  tundrius) ,  short-tailed  albatross  (Diomedea 
albatrus) ,  Aleutian  Canada  goose  (Brant a  canadensis  leucopareia) ,  and  Eskimo 
curlew  (Numenius  borealis) . 

Through  informal  consultation,  agreement  was  made  that  the  only  "may  affect” 
situation  associated  with  the  leasing  and  exploration  activities  would  be  for 
Sale  #57  (Norton  Basin) .  The  effect  would  be  possible  disturbance  of  nesting 
peregrines  along  the  coast  near  Nome  by  aircraft  (primarily  helicopters)  sup¬ 
plying  and  servicing  exploration  activities.  Similar  work  activities  involving 
support  and  supply  bases  in  Dutch  Harbor,  Cold  Bay,  and  St.  Paul  will  not 
adversely  affect  listed  species  or  associated  Critical  Habitat. 

Neither  the  short-tailed  albatross  nor  the  Eskimo  curlew  have  been  recently 
reported  in  or  near  the  Bering  Sea  Sale  areas.  Probably  the  most  vulnerable 
habitat  of  the  Aleutian  Canada  goose  would  be  Buldir  Island.  However,  net 
transport  of  oil  spills  in  this  region  would  likely  be  northward,  away  from 
Buldir  Island.  In  addition,  large  distances  between  Buldir  Island  and  the  lease 


Attachment 

cc:  Directorate  Reading  File 
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Neither  the  short-tailed  albatross  nor  the  Eskimo  curlew  have  been  recently 
reported  in  or  near  -the.  Bering  Sea  Sale  areas.  Probably  the  most  vulnerable 
habitat  of  the  Aleutian  Canada  goose  would  be  Buldir  Island.  However,  net 
transport  of  oil  spills  in  this  region  would  likely  be  northward,  away  from 
Buldir  Island.  In  addition,  large  distances  between  Buldir  Island  and  the  lease 
areas  would  allow  substantial  weathering  of  spilled  oil.  Thus,  there  appears  to 
be  little  chance  of  spilled  oil  reaching  Buldir  Island,  the  only  known  nesting 
area  for  the  species.  Therefore,  the  only  species  included  in  this  biological 
opinion  are  the  American  and  Arctic  peregrine  falcons  (Falco  peregrinus  anatum  and 
F.  £.  tundrius) ,  for  which  a  summary  of  the  biological  data  is  provided  below. 

American  and  Arctic  Peregrine  Falcons  (Falco  peregrinus  anatum  and  F.  £.  tundrius) 

The  peregrine  is  a  medium— sized  falcon.  Both  of  these  subspecies  have  been  listed 
as  Endangered  since  1970  and  Critical  Habitat  for  the  American  falcon  has  been 
designated  in  California. 

The  principal  cause  of  the  peregrine’s  decline  has  been  contamination  by 
chlorinated  pesticides.  Other  factors  contributing  to  their  decline  include 
shooting,  predation  (by  great  homed  owls  in  particular),  egg  collecting,  disease, 
falconers,  human  disturbance  at  nesting  sites,  and  loss  of  habitat  to  human 
i  encroachment . 

The  Arctic  peregrine  breeds  in  the  North  American  tundra,  and  migrates  mainly 
along  the  east  coast  where  it  is  the  most  common  of  the  two  subspecies.  While 
a  few  pair  of  American  peregrines  still  breed  in  Labrador,  the  Eastern  U.S. 
population  of  American  peregrines  is  considered  to  have  been  extirpated. 

However,  as  a  result  of  the  captive  breeding  program  at  Cornell  University, 
peregrine  falcons  have  been  reintroduced  in  the  northeastern  U.S.  There  are 
indications  that  this  reintroduction  effort  may  be  successful,  and  that  someday 
breeding  pairs  may  again  occur  in  the  eastern  U.S. 

During  migration,  coastal  habitats  are  used  extensively  by  peregrine  falcons. 
Peregrines  can  also  be  found  as  far  as  300  miles  offshore  during  the  migration 
period.  Since  they  are  capable  of  feeding  while  in  flight,  it  is  possible  that 
spills  which  remain  offshore  can  result  in  the  oiling  of  peregrines  or  their  prey. 

In  addition,  peregrines  which  rest  on  beaches  during  migration  may  become  oiled. 

The  probability  of  a  spill  occurring  during  exploration  activities,  however,  is  very 
remote.  The  expansion  of  existing  facilities,  the  establishment  of  new  facilities, 
or  the  construction  of  gravel  islands  may  impact  this  species  and  will  require 
reinitiation  of  consultation  before  a  Corps  of  Engineers  Section  10  permit  can  be 
issued. 

Since  nesting  and  migration  areas  are  relatively  distant  from  the  project  area 
and  the  potential  for  an  oil  spill  resulting  from  exploration  activities  is  small, 

1  it  is  my  biological  opinion  that  the  proposed  oil  and  gas  leasing  and  exploration 
activities  associated  with  proposed  OCS  Sales  57,  70,  75,  and  83  are  not  likely 
to  jeopardize  the  continued  existence  of  the  listed  species  considered  herein, 
and  because  there  is  no  designated  Critical  Habitat  within  or  near  the  project 
!  area,  Critical  Habitat  will  not  be  affected. 
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To  assist  you  in  exercising  your  authority  for  the  conservation  of  listed  species, 
the  following  actions  are  recommended: 

1.  Aircraft  supplying  and  servicing  exploration  activities  must  maintain  at  least 
1500  feet  altitude  above  nest  level  within  1  mile  horizontal  distance  of  peregrine 
falcon  eyries  identified  in  past  surveys  in  the  Sale  t 57  (Norton  Basin)  area.  The 
O.S.  Fish  and  Wildlife  Service,  Alaska  Area  Office,  should  be  contacted  to  determine 
the  location  of  these  historical  eyries. 

2.  A  complete  updated  survey  delineating  current  peregrine  nesting  areas  in  the 
Sale  #57  area  should  be  completed  no  later  than  October  1981.  If  nesting  birds  are 
present  this  formal  consultation  must  he  reinitiated. 

Should  the  use  or  expansion  of  other  facilities  be  proposed  or  should  the 
initiation  of  activities  (such  as  the  construction  of  gravel  islands  for 
exploration  purposes)  not  specifically  mentioned  in  this  consultation  he 
proposed,  reinitiation  of  Section  7  consultation  will  he  required.  Since 
development/production  activities  may  affect  listed  species.  Section  7 
consultation  will  he  required  before  this  phase  is  entered.  If  a  new  species 
which  may  be  affected  should  be  listed,  or  additional  pertinent  information 
becomes  available,  or  the  project  description  change,  Section  7  consultation 
must  be  reinitiated. 

We  would  like  to  thank  BLM  and  GS  for  their  consideration  in  providing  the 
necessary  information  needed  to  conduct  this  consultation. 


AODRESS  OKwv  THE  DiAICTOA 
TIS"  AND  Wl^Dd'l  SE AVICI 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 
WASHINGTON.  D  C  20240 

AUG  2  2  i960 

In  Reply  Refer  To: 

FWS/OES  BLM/GS-80-2 


Memorandum 


To : 

TTsoelat 


\Dij£ctor , 
director , 
t 


From  Director 


Bureau  of  Land  Management 
U.S.  Geological  Survey 


Subject:  Biological  Opinion  Regarding  Outer  Continental  Shelf  (OCS) 
Oil  and  Gas  Leasing  and  Exploration  Activities  in  the 
Bering  Sea  Region 


3y  memorandum  received  June  6,  1980,  the  Bureau  of  Land  Management  (BLM)  and 
the  U.S.  Geological  Survey  (GS)  requested  a  joint  formal  consultation  on  the 
proposed  Outer  Continental  Shelf  (OCS)  oil  and  gas  program  in  the  Bering  Sea 
region.  Four  proposed  OCS  lease  Sales  are  scheduled  to  take  place  in  this 
region  between  September  1982  and  December  1984.  This  consultation  considers 
oil  and  gas  leasing  and  exploration  activities  in  the  area  that  encompasses 
proposed  Sales  57  (Norton  Basin),  70  (St.  George  Basin),  75  (Northern  Aleutian 
Shelf),  and  83  (Navarin  Basin).  By  memorandum  dated  June  19,  1980,  a  list  of 
four  species  which  may  be  affected  by  the  OCS  programs  was  received  from  the 
BLM  Alaska  OCS  Office,  including  the  American  and  Arctic  peregrine  falcons 
(Falco  peregrinus  ana turn,  F.  £.  tundrius) ,  short-tailed  albatross  (Diomedea 
albatrus) ,  Aleutian  Canada  goose  (Branta  canadensis  leucoparela) .  and  Eskimo 
curlew  (Kunenius  borealis)  . 

Through  informal  consultation,  agreement  was  made  that  the  only  "may  affect" 
situation  associated  with  the  leasing  and  exploration  activities  would  be  for 
Sale  i?57  (Norton  Basin).  The  effect  would  be  possible  disturbance  of  nesting 
peregrines  along  the  coast  near  Nome  by  aircraft  (primarily  helicopters)  sup¬ 
plying  and  servicing  exploration  activities.  Similar  work  ectivities  involving 
support  and  supply  bases  in  Dutch  Harbor,  Cold  Bay,  and  St.  Paul  will  not 
adversely  affect  listed  species  or  associated  Critical  Habitat.  There  is 
limited  knowledge  concerning  current  peregrine  nesting  areas  in  the  Bering  Sea 
region.  However,  BLM  will  be  supplying  such  information  by  conducting  a  survey 
in  the  Sale  ,457  area  this  summer  and  the  results  of  that  survey  should  be 
available  by  September  or  October  at  the  latest-.  If  nesting  birds  are  present 
this  formal  consultation  must  be  reinitiated. 
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Neither  the  short— tailed  albatross  nor  the  Eskimo  curlew  have  been  recently 
reported  in  or  near  the  Bering  Sea  Sale  areas.  Probably  the  most  vulnerable 
habitat  of  the  Aleutian  Canada  goose  would  be  Buldir  Island.  However,  net 
transport  of  oil  spills  in  this  region  would  likely  be  northward,  away  from 
Buldir  Island.  In  addition,  large  distances  between  Buldir  Island  and  the  lease 
areas  would  allow  substantial  weathering  of  spilled  oil.  Thus,  there  appears  to 
be  little  chance  of  spilled  oil  reaching  Buldir  Island,  the  only  known  nesting 
area  for  the  species.  Therefore,  the  only  species  included  in  this  biological 
opinion  are  the  American  and  Arctic  peregrine  falcons  (Falco  pereRrinus  anatum  and 
F.  o.  tundrius) ,  for  which  a  summary  of  the  biological  data  is  provided  below. 

American  and  Arctic  Peregrine  Falcons  (Falco  peregrinus  ar.atum  and  F.  £.  tundrius) 

The  peregrine  is  a  medium-sized  falcon.  Both  of  these  subspecies  have  been  listed 
as  Endangered  since  1970  and  Critical  Habitat  for  the  American  falcon  has  been 
designated  in  California. 


The  principal  cause  of  the  peregrine's  decline  has  been  contamination  by 
chlorinated  pesticides.  Other  factors  contributing  to  their  decline  include 
shooting,  predation  (by  great  horned  owls  in  particular),  egg  collecting,  disease 
falconers,  human  disturbance  at  nesting  sites,  and  loss  of  habitat  to  hiaian  ’ 

encroachment. 


The  Arctic  peregrine  breeds  in  the  North  American  tundra,  and  migrates  mainly 
along  the  east  coast  where  it  is  the  most  common  of  the  two  subspecies.  While 
a  few  pair  of  American  peregrines  still  breed  in  Labrador,  the  Eastern  U  S 
population  of  American  peregrines  is  considered  to  have  been  extirpated.’ 
However,  as  a  result  of  the  captive  breeding  program -at  Cornell  University 
peregrine  falcons  have  been  reintroduced  in  the  Northeastern  U.S.  There  are 
incications  that  this  reintroduction  effort  may  be  successful,  and  that  someday 
breeding  pairs  may  again  occur  in  the  Eastern  U.S. 


During  migration,  coastal  habitats  are  used  extensively  by  peregrine  falcons 
Peregrines  can  also  be  found  as  far  as  300  miles  offshore  during  the  migration 
period.  Since  they  are  capable  of  feeding  while  in  flight,  it  is  possible  that 
spills  which  remain  offshore  can  result  in  the  oiling  of  peregrines  or  their  prey 
In  addition  peregrines  which  rest  on  beaches  during  migration  may  become  oiled. 

The  probability  of  a  spill  occurring  during  exploration  activities,  however  is  very 
remote.  The  expansion  of  existing  facilities,  the  establishment  of  new  facilities 
or  the  construction  of  gravel  islands  may  impact  this  species  and  will  reouire 
reinitiation  of  consultation  before  a  Corps  of  Engineers  Section  10  permit  can  be 
issued. 


Since  nesting  and  migration  areas  are  relatively  distant  from  the  project  area 
and  the  potential  for  an  oil  spill  resulting  from  exploration  activities  -*s  small 
it  is  my  biological  opinion  that  the  proposed  oil  and  gas  leasing  and  explc-ation’ 
activities  associated  with  proposed  OCS  Sales  57,  70,  75,  and  83  are  not  likely 
to  jeopardize  the  continued  existence  of  the  listed  species  considered  herein 
and  because  there  is  no  designated  Critical  Habitat  within  or  near  the  project 
area.  Critical  Habitat  will  not  be  affected.  J 
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Should  the  use  or  expansion  of  other  facilities  be  proposed  or  should  the 
initiation  of  activities  (such  as  the  construction  of  gravel  islands  for 
exploration  purposes)  not  specifically  mentioned  in  this  consultation  be 
proposed,  reinitiation  of  Section  7  consultation  will  be  required.  Since 
development /product ion  activities  may  affect  listed  species.  Section  7 
consultation  will  be  required  before  this  phase  is  entered.  If  a  new  species 
which  cay  be  affected  should  be  listed,  or  additional  pertinent  information 
becomes  available,  or  the  project  description  change,  Section  7  consultation 
oust  be  reinitiated. 

We  would  like  to  thank  BLM  and  GS  for  their  consideration  in  providing  the 
necessary  information  needed  to  conduct  this  consultation. 


ll 
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APPENDIX  F 


SUMMARY  OF  MINIMUM  AND 
MAXIMUM  IMPACTS 


Prepared  by 
The  Alaska  OCS  Office 


Summary  of  Minimum  and  Maximum  Impacts 

The  environmental  impacts  from  proposed  lease  sale  57  are  based  on  the  mean 
case,  which  represents  a  middle  ground  in  the  range  of  potentially  recoverable 
oil  and  gas  resources  estimated  for  the  proposed  lease  sale  area.  The  minimum 
and  maximum  cases  are  the  extremes  of  the  resource  estimate  range.  Potentially 
recoverable  resources  (total  production  of  the  field)  are  estimated  to  range 
from  90  to  1520  million  barrels  of  oil  and  from  90  to  5040  billion  cubic  feet 
of  gas.  The  following  summarizes  the  possible  environmental  impacts  for  major 
issues  that  could  derive  from  the  minimum  and  maximum  cases,  based  on  the 
developmental  scenarios  established  for  the  respective  quantities  of  potentially 
recoverable  resources. 

A.  Minimum  Case: 


1 .  Impacts  on  Population,  Subsistence,  and  Village  Livelihood: 

Under  the  minimum  case,  oil  resources  are  equivalent  to  those  expected  under 
Alternative  V  (eastern  deletion) ,  but  gas  resources  are  virtually  non-existent 
and  presumably  uneconomical  to  recover.  Offshore  loading  would  presumably 
apply.  (See  the  discussion  under  the  eastern  deletion  alternative,  Sec. 

IV. F.l.)  Impacts  on  subsistence  would  be  minimized,  assuring  a  moderation  of 
fish  and  game  competition,  destruction  of  habitat,  and  stress  on  subsistence 
leadership.  Population  impacts  would  be  the  same  or  smaller  than  those  dis¬ 
cussed  for  the  eastern  deletion  (Alternative  V).  Employment  opportunities  for 
this  low  case  for  local  residents  would  also  be  minimal. 

2.  Impacts  on  Sociocultural  Systems:  Impacts  of  the  minimum  case 
for  the  proposal  and  the  alternatives  on  cultural  and  sociocultural  resources 
would  be  low. 

3.  Impacts  on  Urban  Infrastructure:  Under  the  low  case,  the  popula¬ 
tion  increase  in  Nome  would  likely  be  similar  to  the  forecast  for  Alternative 

V,  eastern  deletion.  (Refer  to  the  discussion  of  Alternative  V,  eastern 
deletion  in  Section  IV.F.l.e.) 

4.  Impacts  on  Fish  Resources:  A  decrease  in  estimated  recoverable 
reserves  of  oil  and  gas  from  that  of  the  proposal  would  reduce  oilspill  risk 
probability  from  the  already  very  low  probability  to  virtually  nil.  Fewer 
exploratory  wells  and  production  platforms  would  significantly  reduce  material 
and  labor  requirements  from  this  rather  remote  area  of  northwestern  Alaska. 

5.  Impacts  on  Commercial  Fishing:  A  decrease  in  expected  oil  and 
gas  from  the  proposal  would  also  result  in  fewer  wells  drilled  and  a  smaller 
overall  area  impacted.  Oilspill  risk  probability,  fixed  fishing  gear  and  oil 
vessel/structure  conflicts  would  be  reduced  to  the  point  where  already  minimal 
adverse  impacts  would  become  negligible. 

6.  Impacts  on  Birds:  The  significant  reduction  in  hydrocarbon 
deposits  assumed  in  the  minimum  case  would  probably  result  in  less  chance  of 
oilspills  occurring  and  affecting  marine  and  coastal  birds  and  their  habitats. 
Fewer  numbers  of  birds  may  be  affected  by  oil  pollution  and  disturbance  than 
described  in  the  mean  case  of  the  proposal.  Substantial  effects  on  local  or 
regional  populations  are  unlikely. 
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7.  Impacts  on  Endangered  Species  and  Marine  Mammals:  Overall 
impacts  on  endangered  species  and  marine  mammals  from  direct  and  indirect 
effects  of  oilspills  or  disturbance  associated  with  development  and  transport 
of  extracted  oil  would  probably  be  less  than  described  for  the  proposed  sale 
(mean  case),  since  spill  rates  and  volume  of  oil  transported  would,  presumably, 
be  reduced.  Short  term  localized  effects  could  occur,  however,  in  the  event  of 
an  oilspill.  Industrial  activity  during  migratory  periods  in  westernmost 
blocks  could  still  pose  spill  risks  and/or  potentially  disturb  population 
segments  of  marine  mammals  and  endangered  species,  regardless  of  the  absolute 
level  of  petroleum  resource  estimates. 

8.  Impacts  on  State,  Regional,  and  Local  Economies:  The  impacts  on 
state,  regional,  and  local  economies  in  terms  of  increased  employment  and 
population  would  be  very  much  reduced  in  comparison  to  the  mean  case.  The 
total  employment  impact  in  the  Nome  census  division,  where  almost  all  of  the 
new  jobs  would  occur,  would  peak  in  1985  at  an  estimated  760  jobs,  contrasted 
to  the  mean  case  in  which  the  employment  impacts  would  peak  in  1988  at  an 
estimated  4393  jobs.  These  figures  include  not  only  the  jobs  in  oil  and  gas 
activities,  but  also  the  additional  employment  in  retail  trade  and  services, 
local  government,  and  other  categories  of  jobs  created  as  indirect  effects  of 
OCS  development.  Also  included  in  these  employment  figures  are  the  commuters 
(workers  who  would  reside  outside  of  the  Nome  area  during  periods  of  rest  and 
recreation).  If  the  commuters  are  excluded  from  the  employment  comparison, 

OCS  impact  employment  in  the  minimum  case  would  peak  in  1988  at  an  estimated 
172  jobs  contrasted  to  the  mean  case  in  which  the  employment  impact  would  peak 
in  1988  at  an  estimated  1481  jobs  caused  directly  or  indirectly  by  OCS  activi¬ 
ties  . 

For  analytical  purposes,  it  is  useful  to  know  the  expected  employment  impacts 
both  with  and  without  the  commuters  included,  because  the  impact  of  the  commuters 
on  the  local  economy  would  be  relatively  minor.  Commuters  would  live  in 
company  dormitories  either  offshore  or  at  an  enclave  several  miles  distant 
from  the  present  city  limits  of  Nome  during  their  on-duty  periods,  and  would 
fly  to  residences  far  removed  from  Nome  during  periods  of  rest.  Consequently, 
commuters  would  spend  very  little  time  or  money  within  the  present  city  limits 
of  Nome.  Commuters  would  not  bring  dependents  into  the  Nome  area.  For  all 
these  reasons,  commuters  are  excluded  from  population  projections  used  for 
general  planning  purposes,  such  as  local  government  planning  for  education, 
and  for  most  other  types  of  services. 

Excluding  commuters,  population  impacts  on  the  Nome  census  division  in  the 
minimum  find  case  would  peak  at  216  persons  in  1988  contrasted  to  the  mean 
case  in  which  the  population  impact  would  peak  in  1988  at  3169  persons. 

B.  Maximum  Case: 


1 .  Impacts  on  Population,  Subsistence,  and  Village  Livelihood: 

Under  the  maximum  case,  potential  oil  and  gas  resources  are  three  times  those 
of  the  mean  case.  Peak  development  social  impacts  would  be  heightened  and 
lengthened  over  the  boom  town  conditions  already  predicted  under  the  analysis 
for  the  proposal.  It  is  likely  that  with  additional  increments  of  added  OCS 
population,  the  inflationary  spiral,  severe  housing  problems,  and  crowded 
conditions  in  all  services  and  facilities  would  force  industry  to  house  addi- 
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tional  workers  at  industrial  enclave  facilities  and  maintain  tighter  control 
over  their  off  hours  behavior,  as  is  typical  at  larger  industrial  and  military 
facilities  in  Alaska.  Assuming  these  facilities  are  already  provided  at  Cape 
Nome  under  the  mean  case  (Alternative  I),  their  expansion  could  further  erode 
the  environmental  quality  of  this  site,  with  corresponding  effects  on  subsis¬ 
tence  use.  Expansion  of  industrial  facilities  and  lengthened  development 
could  expand  job  opportunities  for  local  residents  of  the  region,  if  training 
were  provided  sufficient  to  local  needs.  Certainly,  under  a  larger  and  stronger 
boom  town  industrial  condition,  the  quality  of  life  in  Nome  would  be  funda¬ 
mentally  changed  and  the  anonymity,  commercialism,  and  individualism  of  the 
city  would  severely  erode  the  communal,  family-oriented  lifestyles  of  present- 
day  Nome. 


2.  Impacts  on  Sociocultural  Systems:  Impacts  of  the  maximum  case 
for  the  proposal  and  alternatives  on  cultural  resources  and  sociocultural 
resources  would  increase  impacts  by  about  10  percent.  This  10-percent  increase 
in  impacts  would  be  significant. 

3.  Impacts  on  Urban  Infrastructure:  Under  the  high  case,  the 
population  is  likely  to  increase  dramatically  over  the  proposal  (Alternative 

I).  With  an  increase  in  population  there  would  likely  be  a  concurrent  increased 
demand  made  on  community  infrastructure  and  services.  Most  notable  of  these 
would  be  an  extreme  shortage  of  housing,  particularly  during  the  peak  years. 

The  increased  demand  for  public  utilities  and  services  would  be  extreme,  even 
as  compared  to  the  proposal.  It  is  likely  that  Nome  would  be  unable  to  finance 
the  demand  for  increased  utilities  and  services. 

4.  Impacts  on  Fish  Resources:  Impacts  on  commercial  and  sport  fish 
species  in  the  maximum  case,  could  be  greater  than  impacts  from  the  proposed 
action,  should  the  amount  of  hydrocarbons  found  exceed  the  estimated  discovery 
of  oil  by  a  factor  of  about  three  from  the  proposal,  480  million  barrels  of 
oil  versus  1.5  billion  barrels;  and  in  gas,  an  increase  of  150  percent  above 
the  estimates  from  the  proposal,  2  bcf  versus  5  bcf.  The  increase  in  oil 
discovery  would  lead  to  increased  population  and  hence  pressure  on  salmonids 
and  king  crab  by  increased  use.  Additional  drilling  and  construction  could 
lead  to  habitat  alteration/degradation  for  these  species.  Tankering-produced 
hydrocarbons  would  also  increase  oilspill  risk  probability. 

Under  the  maximum  case,  additional  wells  would  be  drilled  with  a  concurrent 
increase  in  logistical  facilities. 

5.  Impacts  on  Commercial  Fishing:  Commercial  fishing  could  be 
impacted  to  a  larger  extent  from  the  proposal  by  increased  oilspill  risk 
probability,  increased  chance  for  conflicts  between  oil  and  gas  transport, 
vessels  and  fixed  fishing  gear,  and  loss  of  fishing  area  from  offshore  struc¬ 
tures  on  fishing  grounds. 

The  increase  in  population  is  not  likely  to  result  in  competition  between  the 
oil  and  fishing  industries  for  available  labor  from  among  the  local  population. 

6.  Impacts  on  Birds:  A  three-fold  increase  in  oil  deposits  assumed 
in  the  maximum  case  could  significantly  increase  the  chances  of  oilspills 
occurring  and  contacting  marine  and  coastal  bird  populations  and  their  habitats 
over  that  described  in  the  mean  case.  A  greater  number  of  birds  may  be  directly 
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effected  by  oil  pollution.  A  significant  reduction  in  local  bird  populations 
could  occur  and  regional  populations  may  also  be  reduced  in  the  maximum  case. 

7.  Impacts  on  Endangered  Species  and  Marine  Mammals:  Overall 
impacts  on  endangered  species  and  marine  mammals  due  to  direct  and  indirect 
effects  of  oilspills  or  disturbance  associated  with  development  and  transport 
of  extracted  oil  would  be  greater  than  those  as  described  for  the  proposed 
sale  (mean  case).  Since  the  maximum  case  assumes  about  three  times  the  level 
of  petroleum  resources  as  estimated  for  the  mean  case,  a  substantial  increase 
in  spill  contact  probabilities  for  major  whale  and  marine  mammals  migration/ 
feeding  areas  would  be  expected  as  compared  to  the  mean  case.  Such  an  increase 
could  possibly  lead  to  measurable,  long  term  regional  effects  on  valuable 
species,  especially  gray  whales  which  rely  extensively  on  food  sources  immedi¬ 
ately  west  of  the  proposed  sale  area  and/or  other  species  which  migrate  through 
the  outer  Norton  Sound  area.  Increased  noise  and  disturbance  associated  with 
high  levels  of  development  which  would  be  expected  with  the  maximum  case  could 
result  in  more  localized  changes  in  distribution  and/or  density  of  potentially 
sensitive  species  (e.g.,  ringed  seals). 

8.  Impacts  on  State,  Regional,  and  Local  Economies:  The  impacts  on 
state,  regional,  and  local  economies  in  terms  of  increased  employment  and 
population  would  be  substantially  increased  in  comparison  to  the  mean  case. 

The  total  employment  impacts  in  the  Nome  census  division,  where  almost  all  of 
the  new  jobs  would  occur,  would  peak  in  1989  at  an  estimated  5847  jobs,  con¬ 
trasted  to  the  mean  case  in  which  the  employment  impact  would  peak  in  1988  at 
an  estimated  4393  jobs.  These  figures  include  not  only  the  jobs  in  oil  and 

gas  activities,  but  also  the  additional  employment  in  retail  trade  and  services, 
local  government,  and  other  categories  of  jobs  created  as  indirect  effects  of 
OCS  development.  Also  included  in  these  employment  figures  are  the  commuters 
(workers  who  would  reside  outside  of  the  Nome  area  during  periods  of  rest  and 
recreation).  If  the  commuters  are  excluded  from  the  employment  comparision, 

OCS  impact  employment  in  the  maximum  case  would  peak  in  the  year  1990  at  an 
estimated  1686  additional  jobs  as  contrasted  to  the  mean  case  in  which  OCS 
employment  impact  would  peak  in  1988  at  an  estimated  1481  additional  jobs 
caused  directly  or  indirectly  by  OCS  activities. 

For  analytical  purposes,  it  is  useful  to  know  the  expected  employment  impacts 
both  with  and  without  the  commuters  included,  because  the  impact  of  the  commuters 
on  the  local  economy  would  be  relatively  minor.  Commuters  would  live  in 
company  dormitories  either  offshore  or  at  an  enclave  several  miles  distant 
from  the  present  city  limits  of  Nome  during  their  on-duty  periods,  and  would 
fly  to  residences  far  removed  from  Nome  during  periods  of  rest.  Consequently, 
commuters  would  spend  very  little  time  or  money  within  the  present  city  limits 
of  Nome.  Commuters  would  not  bring  dependents  into  the  Nome  area.  For  all 
these  reasons,  commuters  are  excluded  from  population  projections  used  for 
general  planning  purposes,  such  as  local  government  planning  for  education,  and 
planning  for  most  other  types  of  services. 

Excluding  commuters,  population  impacts  on  the  Nome  census  division  in  the 
maximum  find  case  would  peak  at  3939  persons  in  1990  contrasted  to  the  mean 
case  in  which  the  population  impact  would  peak  at  3169  persons  in  1988. 
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WEIGHTS  AND  MEASURES 


All  units  of  weights  and  measures  are  metric 
The  following  is  a  conversion  table  from  the 
English  system: 

Metric 


LENGTH 

1  millimeter  (mm)  [0.1  centimeter  (cm)] 

1  cm  [10  mm] 

1  meter  (m)  [100  cm] 

1  kilometer  (km)  [1000  m] 

1  nautical  mile  [1852  m] 

AREA 

2_ 

1  square  centimeter  (cm  ) 

2 

1  square  meter  (m  ) 

1  hectare  (ha) 

2 

1  square  kilometer  (km  ) 

VOLUME 

3 

1  cubic  centimeter  (cm  ) 

3 

1  cubic  meter  (m  ) 

1  liter 

159.18  liters 

PRESSURE 

2 

1  kilogram  per  square  centimeter  (kg/cm  ) 

VELOCITY 

1  meter  per  second  (m/s) 

1  kilometer  per  hour  (km/h) 

1  knot  (kn)  [1852  m/h] 

MASS 

1  kilogram  (kg)  [1000  grams  (g)] 

1  metric  ton  (MT)  [1000  kg] 

136.2  kilograms 


unless  otherwise  stated, 
metric  system  to  the 

English 


0 . 0394  inch  (in. ) 

0.3937  in. 

39.37  in. 

1.09  yard  (yd) 

3.28  feet  (ft) 

0.621  mile  (mi) 

6076.1  ft 

1  minute  of  latitude  (approx. 


2 

0.155  square  inch  (in.  ) 

2 

10.76  square  feet  (ft  ^ 
1.196  square  yards  (yd  ) 

2.4710  acres  (a) 

2 

0.386  square  mile  (mi  ) 


0.0610  cubic  inch  (in.^) 

35.314  cubic  feet  (f^) 
1.31  cubic  yards  (yd  ) 

1 . 06  quarts  (qt) 

0.264  gallon  (gal) 

1  barrel  of  oil  (42  gal) 


14.20  pounds  per  square  inch 
(lb/in.  ) 

2048  pounds  per  square  foot 
(lb/ ft; 


3.281  feet  per  second  (ft/s) 
0.9113  ft/s 

0.621  mile  per  hour  (mi/h) 

1.6878  ft/s 
1.151  mi/h 


2.20  pounds  (lb) 

0.0011  ton 

1 . 10  ton 

0.9842  long  ton  (LT) 

1  barrel  of  oil  (300  lbs) 


APPENDIX  H 


SCOPING  PROCESS  FOR 
PROPOSED  LEASE  SALE  57 


Prepared  by 
The  Alaska  OCS  Office 


The  following  is  a  summary  of  the  concerns  raised  through  the  Norton  Sound 
scoping  process.  The  purpose  of  these  meetings  was  to  determine  major  issues 
of  concern,  possible  mitigating  measures,  and  alternatives  to  the  proposal. 

Scoping  meetings  were  preceded  by  a  presentation  and  slide  show  describing 
socioeconomic  and  environmental  studies  completed  or  underway  for  the  proposed 
lease  area,  the  leasing  process  with  critical  dates  for  the  proposed  sale,  and 
a  discussion  of  available  oil  and  gas  technology,  as  well  as  oilspill  cleanup 
methods.  Representatives  of  Geological  Survey  also  participated.  A  workshop 
followed  the  OCS/GS  presentation  during  which  time  the  following  information 
from  each  meeting  was  recorded. 

1.  Initial  scoping  meetings  in  Nome,  Unalakleet,  and  Golovin. 

a.  Meeting  with  the  King  Islanders,  King  Island  Hall,  Nome,  Alaska, 
March  10.  Issues  of  concern  include: 

Seals  (Ring  and  Bearded) :  Migration  starts  in  April.  Pupping  for 
ring  seals  generally  begins  in  April;  bearded  seals  follow  by  1  -  2 
weeks.  Subsistence  hunting  begins  in  April  until  approximately 
June . 

Walrus:  Pupping  occurs  in  May.  Walrus  hunting  occurs  at  approxi¬ 

mately  the  same  time  as  the  seals--May  through  mid-July.  Area 
hunted  by  the  King  Islanders  extends  from  Nome  to  Cape  Wooley  and 
King  Island. 

Birds :  The  use  of  birds  and  their  eggs  for  subsistence.  Species 

include  eiders,  cormorants,  murre  and  ptarmigan  (in  the  winter). 
Spring  migrations  generally  occur  in  late  April  or  early  May.  Fall 
migrations  occur  in  September. 

Fish  (Wintertime): 

Crab.  Use  begins  when  shorefast  ice  is  safely  anchored.  Season  is 
approximately  January  to  mid-May. 

Tomcod  and  blue  cod.  Approximately  the  same  as  the  crab. 

Whitefish.  Use  begins  in  September  (upstream). 

Trout.  Use  is  generally  upstream  by  ice  fishing  during  October  - 
November . 

Fish  (Summertime): 

Salmon.  Use  extends  from  approximately  July  1  through  mid-August 
(as  specified  by  ADF&G  regulations). 

Ice : 


The  pressure  of  ice  against  a  structure. 
Cleanup  of  oil  in  moving  ice. 
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Possible  burning  of  oil  under  ice. 

Oil  in  the  "seal  igloo"  (a  natural  shelter  used  by  seals  under  ice). 
Oil  seeping  under  the  ice  through  the  seals'  breathing  holes. 

Ice  ridges. 

The  swift  movement  of  broken  ice. 

Noise  Disturbance: 

Sea  mammals,  especially  walrus,  are  very  sensitive;  also  the  seals. 

Concerned  that  drilling  noise  could  change  migration  patterns, 
causing  them  to  travel  longer  distances  to  hunt  for  subsistence. 

Concern  about  the  effect  on  fish. 

Additional  Concerns: 

Local  hire  by  oil  companies. 

Increasing  prices  adversely  affecting  the  local  economy. 

Adverse  impacts  on  local  communities,  i.e.,  rising  crime  rates, 
sport  and  recreation  hunting  vs.  subsistence  activities,  loss  of 
local  control. 

Available  oilspill  cleanup  technology. 

Suggested  mitigating  measures  that  should  be  considered  include 
restrictions  on  year-round  drilling  activities.  Although  deeply 
concerned  about  an  oilspill  during  the  open  water  season  that  would 
adversely  affect  subsistence  activities,  the  concern  is  even  greater 
regarding  the  effects  of  ice  on  oil  and  gas  operations.  They  feel 
that  any  exploratory  activities  should  be  conducted  during  the 
ice-free  period,  generally  mid-May  to  November. 

b.  Meeting  for  the  general  public,  Nome  Elementary  School,  March  10. 
Issues  of  concern  include: 

Maintenance  of  lifestyle. 

Local  hire. 

Local  economy  with  regard  to  inflation. 

Long  term  lifestyle  and  economic  effects.  (What  happens  after  the 
boom? ) 

The  impact  of  an  oilspill  on  subsistence  species. 

Ice  scouring. 
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The  effect  of  an  oilspill  if  there  is  a  late  breakup.  (Fish  such  as 
tomcod  will  not  be  upstream,  but  will  be  found  at  the  mouths  of 
rivers  and  streams.) 

Suggested  mitigating  measure:  Bury  pipelines  below  the  scour  line. 
Two  alternatives  to  the  proposal  were  suggested: 

(1)  Delay  the  sale  and  explore  onshore  first. 

(2)  The  northern  block  deletion.  (Refer  to  Figure  II.B.4.a.-l  in 
Section  II  of  the  environmental  statement.) 

c.  Meeting  with  the  Mayor  and  City  Council,  Nome,  March  11.  Issues  of 
concern  for  the  municipal  government  of  Nome  include: 

Increased  population. 

Cost  of  services  to  support  an  increasing  population. 

Increased  tax  base. 

Transportation  of  hydrocarbons  as  well  as  the  day-to-day  activities 
of  the  oil  and  gas  industry. 

Additional  concerns  include: 

Protection  of  the  food  source  and  habitat  for  crab,  herring,  and 
marine  mammals . 

Protection  of  salmon. 

Possible  changes  in  migration  patterns. 

Effects  of  ice  on  oil  and  gas  structures. 

d.  Scoping  meeting  with  representatives  from  Kawerak,  Inc.,  Nome  Eskimo 
Community,  Sitnasuak  Native  Corporation,  residents  of  Nome,  and 
village  representatives  from  Shishmaref,  Wales,  Brevig  Mission, 
Teller,  Savoonga,  and  Gambell.  (The  village  of  Little  Diomede  was 
unable  to  send  a  representative.)  The  meeting  was  held  in  King 
Island  Hall,  Nome,  on  March  11.  Issues  of  concern  include: 

Whales  and  walrus:  Concern  expressed  regarding  the  migration  pat¬ 
terns  of  belugas.  They  follow  along  the  southern  coast  of  the 
Sound,  moving  east  and  then  north  to  the  Norton  Bay  area.  The 
walrus  herd  follows  the  ice  floes  and  also  moves  along  the  southern 
coast  to  the  Norton  Bay  area. 

Commercial  fisheries:  Concern  expressed  about  the  possible  disturb¬ 
ance  of  migration  patterns.  Commercial  crabbing  occurs  within  the 
proposed  sale  area.  There  are  four  salmon  fishing  co-ops  located  in 
the  Norton  Sound  area.  There  is  also  a  herring  fishery.  They 
believe  there  is  a  possible  wintering  area  for  herring  in  the  pro¬ 
posed  lease  area.  There  is  a  potential  for  bottomfishing  develop¬ 
ment  . 
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Birds:  Concern  expressed  for  birds  that  use  the  ice  leads  prior  to 

moving  to  rookeries.  Estimate  the  feeding  areas  extend  out  from 
rookeries  approximately  40  miles. 

Seals:  Feeding  areas  are  within  the  proposed  sale  area. 

Disturbance:  Suggested  no  disturbance  of  wildlife  due  to  aircraft 

and  boat  traffic  related  to  oil  and  gas  activities.  They  are  also 
concerned  that  operating  noises  will  disturb  fish,  sea  mammals  and 
waterfowl,  particularly  the  feeding  patterns  for  fish,  seals,  and 
belugas . 

Economy:  Increasing  prices,  especially  the  price  of  fuel  to  local 

communities.  The  boom-and-bust  syndrome. 

Increasing  crime  rates. 

Possible  loss  of  subsistence  privileges  under  the  Marine  Mammal  Act. 

Local  hire:  Bringing  in  outsiders,  instead  of  hiring  locally  quali¬ 
fied.  The  possibility  of  hiring  union  members  only.  Native  corpora 
tions  should  benefit. 

Loss  of  transportation. 

Loss  of  subsistence  resulting  from  an  oilspill. 

Maintenance  of  lifestyle. 

Concern  regarding  sources  of  gravel  for  the  development  phase. 

Enforcement  of  regulations.  Agency  responsibilities  relative  to  oil 
and  gas  activities  should  be  clearly  understood  and  spelled  out. 

With  respect  to  the  possibility  of  a  seasonal  drilling  stipulation, 
there  was  concern  expressed  that  the  estimated  ice-free  date  for  the 
Norton  Sound  area  of  mid-May  was  too  early. 

A  letter  from  William  M.  Dann,  Executive  Director  of  the  Norton 
Sound  Health  Corporation,  was  presented  and  read  at  the  scoping 
meeting.  Joseph  Noongwook  of  Savoonga  also  presented  a  written 
statement  which  was  read  at  the  scoping  meeting. 

e.  Meeting  with  residents  of  Unalakleet  and  representatives  of  Koyuk 
and  Shaktoolik.  The  meeting  was  held  in  the  Multi-Purpose  Room  of 
the  BIA  School  in  Unalakleet  on  March  12.  Issues  of  concern  include 

Subsistence  and  maintenance  of  lifestyle. 

Subsistence  use  of  birds  (and  eggs)  includes  all  waterfowl  and 
sandhill  cranes. 

There  is  concern  regarding  the  loss  of  subsistence  that  could  result 
from  an  oilspill. 
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The  subsistence  use  of  seals  occurs  year-round  in  the  Sound. 

Local  hire  or  compensation  for  local  people. 

There  is  concern  for  the  increasing  price  of  fuel  (oil  and  electri¬ 
city)  as  well  as  food  in  local  communities.  To  offset  inflation, 
villagers  are  increasing  their  use  of  dog  sleds,  which  creates  addi¬ 
tional  need  for  food  to  feed  the  teams.  There  are  two  types  of 
energy-oil  and  protein. 

Native  corporations  should  benefit  from  the  lease  sale. 

Concern  expressed  about  the  movement  of  ice  and  ice  scouring. 

Concern  that  studies  should  be  done  with  local  people  and  with 
integrity. 

Storms  were  also  listed  as  a  concern  for  the  area. 

Suggested  mitigating  measures:  An  orientation  program  for  oil 
workers . 

Two  alternatives  to  the  proposal  were  suggested: 

(1)  Delay  the  sale  until  after  resolution  of  the  Beaufort  Sea  issue 
and  there  is  adequate  technology. 

(2)  The  eastern  block  deletion.  (Refer  to  Figure  II.B.5.a.-l  in 
Section  II  of  this  document.) 

f.  Meeting  with  residents  of  Golovin  and  representatives  of  the  village 
of  White  Mountain.  The  meeting  was  held  in  the  Golovin  Community 
Building  on  March  13.  Issues  of  concern  include: 

Renewable  resources  (salmon,  a  source  of  food  and  income)  vs.  the 
non-renewable  resources  of  oil  and  gas.  Resources  that  provide 
income  for  the  local  people  should  not  be  endangered  by  any  oil  and 
gas  activities. 

The  people  are  dependent  on  fish  for  subsistence,  especially  the 
elderly.  Fish  co-ops  will  need  to  be  compensated  as  well  as  the 
individual  fishermen  if  there  is  a  loss. 

Oilspills  will  affect  the  lifestyle.  Is  there  compensation  for  lost 
subsistence? 

There  is  concern  about  the  recovery  rates  for  subsistence  species  as 
a  result  of  spills. 

They  want  some  type  of  ongoing  activity  that  could  bring  in  money 
year-round,  such  as  a  deepwater  port.  A  part  of  the  area  selected 
by  the  village  includes  suitable  lands  for  a  supply  base.  Their 
considerations  thus  far  have  been  only  in  terms  of  possible  onshore 
mineral  development  from  the  Seward  Peninsula.  They  feel  they  must 
weigh  whether  they  want  immediate  jobs  "with  nothing  to  follow,"  or 
try  to  protect  the  renewable  resources  which  support  fishing,  subsis- 
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tence,  and  lifestyle.  A  port  facility  would  not  be  as  great  an 
impact  on  the  local  fishing  effort  as  the  main  impact  from  an  oil- 
spill. 

Secondary  activities  such  as  supply  boats  could  be  very  detrimental. 

The  people  of  Golovin  are  probably  not  qualified  for  the  better  jobs 
such  as  technicians.  Have  training  programs  for  local  hire  been 
established  by  the  oil  companies? 

It  is  believed  that  herring  winter  in  the  proposed  lease  area. 

Migration  patterns  through  the  Sound  exist  for  seal,  fish,  walrus, 
and  beluga. 

Use  of  renewable  resources  is  from  breakup  until  the  middle  of 
summer.  It  is  not  continuous,  but  the  biggest  concentration  is  in 
the  early  part  of  the  summer. 

"We  live  out  here  to  be  closer  to  nature,  and  to  maintain  that  life¬ 
style  as  long  as  possible,"  (Martin  Olsen,  resident  of  Golovin  and 
Chairman  of  the  Board,  Bering  Straits  Regional  Corporation). 

A  suggested  mitigating  measure  to  be  considered  for  the  Norton  Sound 
area  would  be  a  test  structure.  Concern  expressed  with  respect  to 
the  movement  and  pressure  of  ice. 

The  discussion  on  alternatives  to  the  proposal  resulted  in  the 
endorsement  of  both  the  northern  and  southern  block  deletions. 

(Refer  to  Figures  II.B.4.a.-l  and  II.B.6.a.-l  in  Section  II  of  this 
document . ) 

2.  Attendance  at  the  Special  AVCP  (Association  of  Village  Council 
Presidents)  Convention  in  Alakanuk,  March  25-27. 

Members  of  the  Alaska  OCS  Office  and  Geological  Survey  attended  the 
special  convention  and  participated  in  workshops  at  the  invitation 
of  the  AVCP.  Issues  of  concern  include: 

Oilspills:  Concern  that  there  is  no  assurance  the  marine  mammals 

and  fish  will  be  protected  in  case  of  an  oilspill.  "How  will  BLM/OCS 
respond  to  an  oilspill  to  protect  the  Native  people  who  depend  upon 
the  fish  and  marine  mammals?"  They  need  fuel  to  heat  their  homes, 
to  use  their  snowmobiles  and  boats,  but  their  first  priority  is 
protection  of  subsistence.  Is  there  compensation  for  loss  of  subsis¬ 
tence  due  to  an  oilspill?  There  is  no  way  to  prevent  subsistence 
damage  and  no  compensation.  Oilspills  would  affect  fish  and  their 
spawning  areas.  An  oilspill  from  a  platform  at  the  mouth  of  a  river 
would  create  greater  problems. 

Cleanup:  Who  has  responsibility  for  reporting  a  spill?  Who  is 

responsible  for  cleanup?  What  would  be  the  response  time? 

Storms  in  the  Norton  Sound  area  can  be  very  destructive. 
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Village  economy  and  unemployment:  Concern  about  the  boom-and-bust 
syndrome.  "After  the  oil  and  gas  are  gone,  the  Eskimo  will  remain." 
Concern  that  there  will  be  no  jobs  for  the  local  people.  Men  and 
equipment  will  all  be  brought  in  to  predominantly  Native  areas. 

"Where  are  the  jobs  for  us?" 

Ice- -especially  the  moving  ice  of  Norton  Sound--is  a  serious  problem. 
The  ice  of  the  Sound  is  not  like  that  of  Cook  Inlet.  Ice  generally 
occurs  from  October  to  May.  Concern  about  cleaning  up  oil  in  the 
ice  if  there  is  an  oilspill.  What  would  be  the  effect  on  animals  if 
oil  carried  by  ice  floes? 

It  is  necessary  that  proper  planning  take  place  if  the  oil  companies 
need  onshore  sites  for  development. 

A  suggested  mitigating  measure  for  the  Norton  Sound  was  an  orienta¬ 
tion  program  for  oil  company  workers. 

The  discussion  on  alternatives  to  the  proposal  resulted  in  the 
following : 

(1)  Delay  the  sale  until  1987  to  gather  information,  plan,  and 
prepare . 

(2)  The  southern  block  deletion.  (Refer  to  Figure  II.B.6.a.-l  in 
Section  II  of  this  document.) 

3.  Attendance  at  the  Elders’  Conference  in  Nome  and  the  scoping  meeting 
held  in  Stebbins. 

a.  Attendance  at  the  Elders'  Meeting  in  Nome  on  April  3.  Invita¬ 
tion  to  OCS  by  Kawerak,  Inc.  Issues  of  concern  include: 

The  sea  is  our  way  of  life.  Norton  Sound  is  our  store. 

Ice : 


The  Sound  is  covered  7  or  8  months  of  the  year  with  ice. 
Exploration  is  dangerous  in  an  ice-covered  area. 

The  ice  in  the  center  of  the  Sound  is  like  land--3  to  4  feet 
thick  with  snow.  Stays  solid  until  springtime  when  it  begins 
to  move  back  and  forth.  Current  becomes  strong,  moving  the  ice 
and  breaking  it  away.  Ice  moves  northward  toward  the  Bering 
Strait . 

There  is  nothing  that  can  stop  the  ice  when  it  starts  to  move; 
it  is  very  destructive.  Ice  ridges  can  form  as  high  as  a 
single-story  building.  There  is  concern  regarding  the  force  of 
ice  against  a  rig. 

The  ice  is  unpredictable. 
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Lifestyle  and  Subsistence: 


Concern  that  drilling  will  endanger  the  marine  mammals,  ducks, 
and  fish  that  have  been  and  are  used  for  subsistence.  They 
could  suffer,  and  so  would  the  people  who  depend  on  them. 

Salmon  migration  is  a  short  season  and  provides  the  only  source 
of  income  that  the  people  derive  from  the  area. 

Birds  and  ducks  rest  on  the  water.  They  cannot  survive  oilspills. 

Concern  that  the  whales,  walrus,  seals,  crabs,  and  clams  be 
protected . 

Concern  that  outside  interference  could  drive  away  the  animals 
needed  for  subsistence. 

Kelp  is  necessary  for  the  herring  eggs. 

Displacement  of  animals  due  to  the  smell  of  oil,  noise,  and 
oilspills  could  occur,  making  it  difficult  for  those  who  depend 
on  them. 

Norton  Bay: 

The  bay  is  a  very  important  calving  area  for  marine  mammals. 

Disturbance  in  or  near  Norton  Bay  could  cause  the  beluga  whales 
to  move  to  another  area,  and  would  leave  the  people  without  an 
important  food  source. 

Economic  Concerns: 


The  local  economy  is  not  that  great;  dependence  is  on  subsis¬ 
tence  to  survive. 

Oil  is  produced  from  the  land.  The  price  of  oil  to  the  villages 
is  still  rising,  however. 

If  the  oil  companies  move  in,  they  will  get  rich  and  the  local 
people  will  suffer. 

Pollution: 

Seals  and  marine  mammals  will  stay  only  on  or  near  clean  ice. 
They  will  stay  away  from  the  ice  if  there  is  oil. 

The  slightest  contamination  of  migratory  paths  will  drive  the 
fish  and  game  away. 

Additional  Comments 


Strong  winds  and  storms  occur  in  the  area  during  the  winter. 

Historical  sites  from  Rocky  Point  toward  Bluff  are  important. 
Have  been  selected  as  sites  for  protection. 
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Concern  expressed  that  future  generations  will  be  affected  by 
oil  and  gas  development. 

Support  for  alternatives  to  the  proposal  include  the  following: 

(1)  Endorsement  of  all  tract  deletions  proposed  to  protect  the 
fish . 

(2)  Support  for  the  northern  deletion  to  avoid  disturbance  of 
seals  which  are  hunted  along  the  coast. 

(3)  Support  for  the  eastern  deletion  based  on  the  importance 
of  migratory  fish  (salmon)  and  beluga  whales. 

(4)  Development  should  be  45  miles  from  the  nearest  point  of 
Stuart  Island  and  Golovin. 

(5)  Explore  on  land  first;  leave  the  oceans  until  later. 

(6)  Delay  exploration  until  technology  is  developed  that  will 
allow  for  safe  drilling  without  endangering  the  people's 
lifestyle . 

b.  Scoping  meeting  held  in  Stebbins  on  April  4.  Issues  of  concern 
include : 

The  Beaufort  Sea  area  and  the  Norton  Sound  area  should  not  be  compared; 
they  are  not  similar. 

The  proposed  lease  sale  area  provides  feeding  grounds  for  subsistence 
species.  Oilspills  will  kill  off  subsistence.  With  the  natural 
forces  of  ice  moving  against  an  oil  and  gas  structure,  eventually 
there  will  be  a  spill.  Spills  will  cause  a  change  in  lifestyle  and 
diet. 

The  entire  leasing  area  is  the  migration  path  of  the  walrus  and  the 
seals.  They  hunt  walrus  coming  from  Diomede  and  St.  Lawrence  Islands. 

Walrus  and  seals  use  the  ice  and  move  with  the  currents.  Seals  in 
the  Norton  Sound  include  spotted,  bearded  and  harbor. 

Spotted  seal  follow  the  migration  of  the  herring  and  tomcod.  The 
spotted  seal  are  hunted  in  the  spring  and  fall. 

The  west  side  of  Stuart  Island  is  thick  with  mussels  and  of  kelp. 
Herring  come  into  the  deep  water,  then  move  into  the  shallows  to  lay 
eggs. 

Belugas  feed  on  herring.  They  stay  in  the  deep  water,  but  come  to 
the  shallow  areas  for  feeding.  The  people  hunt  belugas  in  spring, 
summer,  and  fall  (the  latest  being  November).  In  addition,  they  use 
the  tomcod  all  year  round. 

Cormorants,  eiders,  and  puffins  are  found  on  Egg  and  Stuart  Islands. 
Other  birds  in  the  area  include  murres,  whistling  and  trumpeter 
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swans,  Canada  geese,  cranes,  snow  geese,  emperor  geese,  and  other 
waterfowl.  From  May  to  September/October,  sea  gulls,  Arctic  terns, 
and  loons  are  found  in  the  area. 

Terrestrial  animals  for  this  area  include  brown  and  black  bears, 
foxes  (Arctic,  red,  and  cross),  wolves,  muskrat,  mink,  wolverines, 
lynx,  reindeer,  and  moose.  Smaller  animals  include  jack  rabbits, 
snowshoe  hare,  beaver,  squirrels  (in  the  St.  Michael  area),  porcu¬ 
pine,  and  mice.  Land  otters  may  also  be  using  the  coastal  area  to 
scavenge.  Their  concern  is  that  many  of  these  animals  use  the 
coastal  areas,  and  are  used  in  turn  by  the  people.  It  is  believed 
that  the  impacts  of  an  oilspill  reaching  the  coastal  area  could  be 
severe . 

4.  The  following  scoping  meetings  were  held  in  Anchorage,  Alaska. 

a.  Alaska  Regional  Technical  Working  Group  Committee,  Intergovernmental 
Planning  Program  (IPP),  held  April  2,  1980.  Issues  of  concern 
include : 

Adequate  drilling  technology. 

Adequate  meteorological  data. 

Storm  conditions. 

Herring  fisheries. 

Effects  of  ice  scouring  on  pipelines. 

Transportation.  The  use  of  tankers. 

Suggested  option  to  the  southern  deletion  alternative:  Deletion  of 
the  first  two  tiers  of  tracts  north  of  the  Yukon  River. 

Janet  Shantz  of  the  Association  of  Village  Presidents  (AVCP)  made  a 
formal  presentation  on  behalf  of  56  villages  in  the  Yukon-Kuskokwim 
Delta  with  respect  to  the  proposed  Norton  Sound  and  Navarin  Basin 
sales . 

The  following  lists  the  main  points: 

Delay  the  sale  for  five  years.  The  AVCP  stated  that  it  is  not 
opposed  to  eventual  leasing  and  development  of  the  area,  but  that 
leasing  as  proposed  by  the  DOI  would  ’’irreparably  harm  the  people 
and  the  environment  adjacent  to  the  lease  areas."  The  suggested 
5-year  delay  would  allow  for: 

(1)  Development  of  technology  for  an  area  where  there  is  "heavy  and 
consistent  ice  pack  movement  for  eight  months  of  the  year." 

(2)  Protection  of  salmon,  herring,  and  other  marine  resources.  The 
Yukon  River  is  an  economic  base  for  a  commercial  catch  of  salmon  and 
a  source  of  food  for  the  villages  located  on  the  river. 
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(3)  Time  for  villages  to  prepare  for  exploration  and  development; 
to  plan  in  terms  of  land  use,  housing  and  support  facilities. 

Develop  understanding  of  the  process. 

(4)  Time  to  complete  a  CZM  plan  for  the  Yukon-Kuskokwim  Delta. 

The  following  resolutions  were  also  presented  at  the  IPP  meeting: 

(1)  Caleb  Pungowiyi  of  Kawerak,  Inc.,  presented  a  resolution  dated 
March  19,  1980,  stating: 

"The  Bering  Straits  Native  Association/Kawerak ,  Inc.,  strongly  urges 
the  Secretary  of  Interior  to  seriously  consider  the  deletion  of 
these  tracts  from  any  oil  and  gas  development." 

Clarification  by  Mr.  Pungowiyi  was  made  to  Elaine  Pratt  at  the 
Elders'  Conference  in  Nome  (April  3,  1980).  Mr.  Pungowiyi  stated 
that  the  resolution  requests  the  adoption  of  all  tract  deletion 
alternatives  that  have  been  proposed.  This  resolution  is  based  on 
potential  impact  to  the  subsistence  hunting  and  fishing  lifestyle  of 
the  people,  lack  of  technology  to  develop  the  area  in  a  safe  and 
reasonable  manner,  heavy  use  of  the  Norton  Sound  area  by  marine 
mammals;  residents  are  heavily  dependent  upon  wildlife  and  marine 
resources;  and,  the  impacts  of  an  oilspill  on  habitat  and  resources 
of  the  area. 

Evaluation  of  this  option  clearly  shows  the  number  of  blocks  remaining 
in  the  proposed  lease  area  would  then  be  76.  This  would  not  be  a 
viable  alternative  and  would  equate  to  the  "no  sale"  alternative. 

(2)  Mayor  Leo  Rasmussen  of  Nome  presented  a  resolution  by  the  Nome 
Common  Council  stating: 

".  .  .  that  the  City  of  Nome  endorse  the  orderly  development  of  oil 

exploration  in  an  environmentally  sound  fashion  in  the  Norton  Sound 
Basin. " 

This  resolution  was  based  on  the  intent  of  the  city  of  Nome  to  be 
prepared  for  the  impact  of  oil  development  in  the  Sound;  orderly 
development  would  be  beneficial  to  school,  utilities,  and  all  busi¬ 
nesses  in  the  city  of  Nome;  and  that  the  city  is  willing  to  work 
with  agencies  that  will  assist  Nome  in  the  procedures  of  orderly 
development . 

b.  Informal  meeting  at  the  Center  for  the  Environment,  April  9,  1980. 
Issues  of  concern  expressed  by  the  attendees  include: 

Adequacy  of  oilspill  cleanup  technology. 

Local  hire  problems  and  the  possibilility  of  discrimination  by  oil 
companies . 

A  mitigating  measure  was  suggested  at  the  meeting  that  the  oil 
companies  should  demonstrate  an  "effective  cleanup  mobilization 
plan"  for  each  site. 
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No  alternatives  to  the  proposal  were  suggested. 

A  scoping  meeting  was  held  for  Federal  and  state  agencies  on 
April  15,  1980.  Issues  of  concern  include  the  following: 

Influx  of  people  to  the  area  with  competition  for  subsistence 
resources  would  create  social  stress. 

Vessel  traffic  during  exploration,  especially  supply  and  support 
activities . 

Use  of  ice  breakers  on  a  stable  winter  regime. 

Sensitive  habitat  of  the  Yukon  River  Delta. 

-Waterfowl  use  of  the  area. 

-Availability  of  adequate  cleanup  equipment  and  technology. 
Possible  gravel  sites;  impacts  of  excavation  and  fill. 

Identification  of  critical  onshore  sites. 

Eastern  portion  of  the  Sound  would  be  vulnerable  to  an  oilspill. 
Impact  from  development  on  potential  bottomfishing  industry. 

Effects  of  disturbance  on  marine  mammals. 

Freshwater  requirements  for  industry  (low  flow  in  the  rivers  during 
winter  months). 

State  of  Alaska  oil  and  gas  lease  sale  proposed  for  the  Yukon  River 
Delta . 

U.S.  Fish  and  Wildlife  Service  confirmed  their  position  on  scoping 
issues  as  those  addressed  in  previous  correspondence. 

A  comment  was  made  by  a  Geological  Survey  representative  that  favored 
the  proposed  Norton  Sound  sale. 

A  meeting  for  the  general  public  was  held  April  16,  1980,  at  Central 
Junior  High  School.  Issues  of  concern  include: 

Marine  mammals,  including  walrus,  endangered  species,  and  bowhead 
migrations  through  the  southwest  area. 

Concern  was  expressed  regarding: 

Birds . 

Salmon  and  herring. 

Secondary  impacts  on  marine  mammals  and  fisheries. 

Ice,  especially  the  confluence  off  the  Yukon  River  Delta. 


Storm  waves . 


Seismic  hazards;  faults. 

Chronic  pollution  and  major  oilspills. 

Cleanup  technology. 

Need  to  complete  the  CZM  plan  for  the  area. 

Social  impacts  on  the  infrastructure  of  small  villages. 

Enclave  or  self-contained  base  of  operations  should  be  considered. 

Inadequate  data  base  to  proceed  with  proposed  action. 

Current  and  circulation  data  that  will  be  available  in  the  decision¬ 
making  process. 

A  discussion  of  mitigating  measures  included  the  suggestion  that 
seasonal  operating  restrictions  be  considered  and  assessed  for  both 
the  summer  and  winter  seasons. 

The  following  alternatives  to  the  proposal  were  discussed: 

(1)  Minimum  delay  of  three  years  to  complete  a  CZM  plan. 

(2)  Twenty-mile  buffer  zone  around  the  Yukon  River  Delta. 

(3)  Deletion  of  all  blocks  except  for  the  central  area.  This  would 
be  considered  a  "no  sale"  alternative  as  previously  discussed. 

5.  A  scoping  meeting  was  held  in  Juneau,  Alaska,  to  encourage  additional 
scoping  participation  by  Federal  and  state  agencies,  as  well  as  the 
general  public.  The  meeting  was  held  April  23  at  the  Capitol  Building. 
Issues  of  concern  include: 

The  Acoustical  Society  of  America  expressed  concern  regarding  acoustic 
disturbance  of  birds,  terrestrial  mammals,  and  endangered  marine  mammals. 

The  U.S.  Coast  Guard  stated  the  following  as  issues  of  concern: 

Potential  conflict  between  users. 

Oilspill  trajectories  and  sensitive  or  critical  coastal  areas. 

Oilspill  cleanup  techniques. 

-Chemical  dispersants. 

-Cleanup  equipment  and  procedures  (referring  to  USGS  and  EPA 
studies) . 

-Cleanup  storage  equipment. 

Potential  navigation  problems  in  Port  Clarence  due  to  inadequacy  of 
Loran  C  installation. 
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The  State  of  Alaska  referenced  previous  correspondence  on  Norton  Sound, 
and  added  the  following: 

Consistency  issue  on  Coastal  Zone  Management. 

Geohazards  in  Norton  Sound,  especially  offshore  of  the  Yukon  River  Delta. 

A  mitigating  measure  suggested  by  the  Coast  Guard  was  that  in  the  event 
of  a  commercial  find  on  a  lease  and,  if  users'  conflicts  were  to  develop, 
then  the  Coast  Guard  would  reserve  the  legal  right  to  determine  fairways 
designation . 

The  discussion  of  alternatives  to  the  proposal  included: 

a.  The  delay-of-sale  alternative  should  include  a  discussion  of  the 
benefits  of  doing  more  research. 

b.  A  cost/benefit  study  of  alternatives  should  be  included  in  the  EIS. 

c.  Deletion  alternatives  should  include  all  blocks  requested  for  deletion 
by  the  State  of  Alaska  in  their  letter  of  November  1,  1979. 

Refer  to  Sections  I.F.  and  V.B.  of  this  environmental  impact  statement  for  a 
brief  summary  of  major  scoping  issues,  possible  mitigating  measures,  and 
alternatives  to  the  proposal  identified  through  the  scoping  process,  as  well 
as  a  brief  sketch  of  the  total  scoping  process  for  lease  sale  57. 
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APPENDIX  I 


ALASKA  OCS  ENVIRONMENTAL  STUDIES 

PROGRAM 


Prepared  by 
The  Alaska  OCS  Office 


Research 

Unit  Principal 
Number  Investigator 


Norton  Basin  (Sale  57) 


Title  of  Study 


Years  of  Study 

75  76  77  78  79  80  81 


003  Arneson,  Paul 


005  Feder,  Howard 


013  Braham,  Howard 


014 

019 


Braham,  Howard 
Renart,  Ronald 


029  Atlas,  Ronald 


Identification,  Documentation  and 
Delineation  of  Coastal  Migratory 
Bird  Habitat  in  Alaska 

Distribution,  Abundance,  Community 
Structure,  and  Trophic  Relationships 
of  the  Nearshore  Benthos 

Behavior  and  Reproduction  of  the 
Pacific  Walrus 

Distribution  of  the  Pacific  Walrus 

Herring  Spawning  Surveys  -  Southern 
Bering  Sea 

Assessment  of  Potential  Interactions 
of  Microorganisms  and  Pollutants  from 
Petroleum  Development  in  Bering  and 
Chukchi  Seas 


X 

X 


034 

043 


047 


059 


Ray,  Carleton  Analysis  of  Marine  Mammal  Remote 
Wartozok,  Douglas  Sensing  Data 


Chesler,  Steven 


Lafleur,  Philip 
Hertz,  H.  S. 
Chesler,  S.  N. 
Basnes,  I.  1. 
Becker,  D.  A. 

Hayes,  Miles 
Boothroyd,  Jon 


062  Devries ,  Arttrus 


Trace  Hydrocarbon  Analysis  in  Pre¬ 
viously  Studied  Matrices  and  Methods 
Development  for  a)  Trace  Hydrocar¬ 
bon  Analysis  in  Sea  Ice  and  at  the 
Sea  Ice-Water  Interface,  b)  Analysis 
of  Individual  High  Molecular  Weight 
Aromatic  Hydrocarbons 

Environmental  Assessment  of  Alaskan 
Waters  -  Trace  Element  Methodology  - 
Inorganic  Elements 


Coastal  Morphology,  Sedimentation,  and 
Oilspill  Vulnerability 

The  Physiological  Effects  of  Acute 
and  Chronic  Exposure  to  Hydrocarbons 
and  of  Petroleum  on  the  Nearshore 
Fishes  of  the  Bering  Sea 


067  Fiscus,  Clifford  Baseline  Characterization  Marine 

Roppel,  Alton  Mammals  X 


X 


X  X 


X 
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Research 

Unit  Principal 
Number  Investigator 


Norton  Basin  (Sale  57)--Continued 
Title  of  Study_ 75 


Years  of  Study 
76  77  78  79  80 


81 


068 

Fiscus,  Clifford 
Harry,  George 

Abundance  and  Seasonal  Distribution 
of  Marine  Mammals 

069 

Fiscus,  Clifford 
McAlister,  Bruce 

Resource  Assessment  Abundance  and 
Seasonal  Distribution  of  Bowhead 
and  Beluga  Whales  -  Bering  Sea 

078 

Zimmerman,  Steven 

Baseline  Characterization:  Littoral 
Biota,  Bering  Sea 

079 

Zimmerman,  Steven 

Baseline  Characterization:  Littoral 
Biota,  Bering  Sea 

087 

Martin,  Seelye 

The  Interaction  of  Oil  with  Sea  Ice 

088/ 

562 

Weeks,  W.  F. 
Kovacs,  A. 

Dynamics  of  Nearshore  Sea  Ice 

111 

Carlson,  Robert 

Seasonability  and  Variability  of 
Streamflow  Important  to  Alaskan 
Nearshore  Coastal  Areas 

113 

Not  Listed  Under  Any  Year 

140/ 

146/ 

149 

Galt,  J.  A. 

Numerical  Studies  of  Alaskan  Region  - 
FY  77 

152 

Feely,  Richard 
Cline,  Joel 

Transport  Mechanisms  and  Hydrocarbons 
Adsorption  Properties  of  Suspended 
Matter 

153 

Cline,  Joel 

Feely,  Richard 

Sources,  Composition  and  Dynamics  of 
Natural  and  Petrogenic  Light  Hydro¬ 
carbons 

156/ 

164 

Alexander,  V. 

Phytoplankton  Studies 

162 

Burrell,  David 

Natural  Distribution  of  Trace  Heavy 
Metals  and  Environmental  Background 
in  3  Alaskan  Shelf  Areas 

175 

Pereyra,  Walter 

Summarize  Existing  Literature  and 

Unpublished  Data  on  the  Distribution, 
Abundance,  and  Productivity  of 
Demersal  Fish,  Shellfish,  and  Other 
Epibenthic  Organisms 


X  X 


X 

X  X 


X  X 

X  X 


2 


Research 

Unit  Principal 
Number  Investigator 


Norton  Basin  (Sale  57)--Continued 
Title  of  Study 


75  76 


Years  of  Study 
77 


81 


190 

Griffiths,  Robert 
Morita,  Richard 

Study  of  Microbial  Activity  and  Crude 

Oil  Microbial  Interactions  in  the 

Waters  and  Sediments  of  Cook  Inlet, 

Norton  Sound,  and  the  Beaufort  Sea 

X 

X 

194 

Fay,  Francis 

Morbidity  and  Mortality  of  Key  Marine 
Mammal  Species  X 

X 

X 

X 

X 

196/ 

330 

Divoky,  George 

Distribution,  Abundance,  and  Feeding 
Ecology  of  Birds  Associated  with  Sea 

Ice  X 

X 

X 

X 

X 

X 

X 

204 

Hopkins ,  David 

Offshore  Permafrost  Studies;  Beaufort 

Sea 

X 

208 

Dupre,  William 

Yukon  Delta  Coastal  Processes  Study 

X 

X 

X 

230 

Burns ,  John 

Frost,  Kathryn 

The  Natural  History  and  Ecology  of 
the  Bearded  Seal,  Erignathus  Barbatus, 
and  the  Ringed  Seal,  Phoca  (Pusa) 

Hispida 

X 

X 

X 

X 

231 

Burns ,  John 

An  Aerial  Census  of  Spotted  Seals, 

Phoca  Vitulina  Largha 

X 

232 

Lowry,  Lloyd 

Burns ,  John 

Trophic  Relationships  Among  Ice- 
Inhabiting  Phocid  Seals  and  Flint — 
tionally  Related  Marine  Mammals 

X 

X 

X 

X 

237 

Drury,  William 

Ecology  of  Seabirds  in  the  Bering 

Straits  Region  X 

X 

X 

X 

X 

X 

X 

248/ 

248 

Burns ,  John 

Fay,  Francis 
Shapiro,  Lewis 

The  Relationships  of  Marine  Mammal 
Distributions,  Densities,  and  Acti¬ 
vities  to  Sea  Ice  Conditions  X 

X 

X 

X 

253 

Osterkamp,  T.  E. 
Harrison,  W.  D. 

Subsea  Permafrost:  Probing,  Thermal 
Regime  and  Data  Analysis 

X 

257/ 

258 

Stringer,  W.  J. 

Morphology  of  Beaufort,  Chukchi  and 

Bering  Sea  Nearshore  Ice  Condition 
by  Means  of  Satellite  and  Aerial  Re¬ 
mote  Sensing 

X 

X 

267 

Belon,  Albert 

Operation  of  an  Alaskan  Facility  for 
Application  of  Remote  -  Sensing  Data 
to  OCS  Studies 

X 

X 

X 

275 

Shaw,  D.  G. 

Hydrocarbons:  Natural  Distribution 
and  Dynamics  on  the  Alaskan  Outer 
Continental  Shelf  X 

X 

X 

X 

NJ 
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Norton  Basin  (Sale  57)--Continued 

Research 


Unit 

Numbe 

Principal 
r  Investigator 

Title  of  Study  75 

282/ 

301 

Feder,  Howard 

Summarization  of  Existing  Literature 
and  Unpublished  Data  on  the  Distri¬ 
bution,  Abundance  and  Productivity 
of  Benthic  Organisms  of  the  Gulf  of 
Alaska  and  Bering  Sea 

284 

Smith,  Ronald 

Food  and  Feeding  Relationships  in  the 
Benthic  and  Demersal  Fishes  of  the 

Gulf  of  Alaska  and  the  Bering  Sea 

285 

Morrow,  James 

Preparation  of  Illustrated  Keys  to 
Skeletal  Remains  and  Otoliths  of 

Forage  Fishes  -  Gulf  of  Alaska  and 

Bering  Sea 

289 

Royer,  Thomas 

Circulation  of  Water  Masses  in  the 

Gulf  of  Alaska 

290 

Hoskin,  Charles 

Grain  Size  Analysis  of  Sediment  from 
Alaskan  Continental  Shelves 

291 

Hoskin,  Charles 

Grain  Size  Analysis  and  Data  Reduc¬ 
tion  of  Bering  Sea  Bottom  Sediments 

307 

Munch,  Robin 

Historical  and  Statistical  Oceanogra¬ 
phic  Data  Analysis  and  Ship  of  Oppor¬ 
tunity  Program 

332 

McCain,  Bruce 

Determine  the  Incidence  and  Pathology 
of  Marine  Fish  Diseases  in  the  Gulf 
of  Alaska,  Bering  Sea  and  Beaufort  Sea 

337 

Lensink,  Cal 
Bartonek,  James 

Seasonal  Distribution  and  Abundance 
of  Marine  Birds 

339 

Lensink,  Cal 

Review  and  Analysis  of  Literature 
and  Unpublished  Data  on  Marine  Birds 

340 

Lensink,  Cal 
Bartonek,  James 

Migration  of  Birds  in  Alaskan  Coastal 
and  Marine  Habitats  Subject  to  Influ¬ 
ence  by  OCS  Development 

342 

Lensink,  Cal 

Population  Dynamics  of  Marine  Birds  X 

343 

Lensink,  Cal 
Bartonek,  James 

Preliminary  Catalog  of  Seabird 

Colonies 

347 

Searby,  Harold 
Brower,  Willaim 

Marine  Climatology  of  the  Gulf  of 

Alaska  and  the  Bering  and  Beaufort 

Seas  x 

76 


X 


X 


X 


X 


X 

X 


X 


X 


X 


Years  of  Study 

77  78  79 


X 

X 

X 


X 


X 


X 


80 


81 
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Norton  Basin  (Sale  57) — Continued 


Years  of  Study 

75_ 76  77  78  79  80  81 


CO 


Title  of  Study 


349 

English,  Tom 

Alaska  Marine  Ichthyoplankton  Key 

X 

354 

Pereyra,  Walter 
Macy,  Paul 

Review  of  Literature  and  Archived 

Data  for  Non-Salmonid  Pelagic  Fishes 
of  the  Easter  Bering  Sea 

X 

359 

English,  Tom 

Plankton  Studies 

X 

367 

Reynolds,  Michael 
Walter,  A.  B. 

Mesoscale  Meteorology 

X 

429 

Nelson,  C.  Hans 

Gas-Charged  Sediment,  Erosion  and 
Deposition  Hazards  on  the  Norton 
Seafloor 

X 

X 

X 

X 

430 

Cacchione,  David 

Bottom  and  Near-Bottom  Sediment 

Dynamics:  Norton  Basin 

X 

431 

Sallenger,  Asbury 
Ralph,  John 

Coastal  Processes  of  the  Eastern 

Bering  Sea 

X 

435 

Leendertse,  Jan 

Modeling  of  Tides  and  Circulations 
of  the  Bering  Sea  (Phase  IV) 

X 

X 

X 

X 

460 

Springer,  Alan 
Roseneau,  David 
Murphy,  Ed 

Ecological  Studies  of  Seabird  at  Cape 
Thompson  and  Cape  Lisburne,  Alaska 

X 

X 

470 

Johnson,  S.  R. 
Searing,  G.  F. 

Studies  of  Populations,  Community 
Structure,  and  Ecology  of  Marine 

Birds  at  Southwest  Cape,  St.  Lawrence 
Island 

X 

480 

Kaplan,  I.  R. 
Venkatesen,  M.  I. 

Characterization  of  Organic  Matter  in 
Sediments  from  Gulf  of  Alaska,  Bering 
and  Beaufort  Seas 

X 

X 

X 

483 

Biswas,  N.  N. 
Gedney,  L.  D. 

Part  I.  Evaluation  of  Earthquake 
Activity  Around  Norton  and  Kotzebue 
Sounds 

Part  II.  Seismic  Attenuation  Studies 

X 

X 

X 

X 

X 

488 

Lensink,  Calvin 
Jones,  Robert 

Characterization  of  Coastal  Habitat 
for  Migratory  Birds:  Northern 

Bering  Sea 

X 

541 

Schumacher,  James  Norton  Sound/Chukchi  Sea  Oceanogra- 
Coachman,  Lawrence  phic  Processes 

X 

X 

X 

X 

549 

Schumacher,  James 

Southeastern  Bering  Sea  Oceanographic 

Processes 


5 


Research 

Unit  Principal 
Number  Investigator 


Norton  Basin  (Sale  57 ) --Continued 


Years  of  Study 

75  76  77  78  79  80  81 


Title  of  Study 


562/ 

88 

Kovaks,  Austin 

Oil  Pooling  Under  Sea  Ice 

X  X 

567 

Coon,  Max 
Pritchard,  Robert 

The  Transport  and  Behavior  of  Oil 

Spilled  in  and  under  Sea  Ice  (Task  I) 

X 

583 

Aagaard,  Knut 

Under  Ice  Currents  in  Norton  Sound 

X 

586 

Biswas,  U/A 

Compilation  of  Homogeneous  Earthquake 

Catalog  for  the  Alaska-Aleutian 

Region 

X 

589 

Hampton,  USGS 

Sediment  Geotechnical  Studies  on  the 

Alaskan  Continental  Shelf 

X 

593 

Nerini,  NWAFC 

Feeding  of  the  Gray  Whale  in  Norton 

Sound 

X 

596 

Overland 

Southeast  Bering  Sea  Meteorological 

Processes 

X 

597 

Payne 

Oil  Weathering  Experiments  -  Sub-Arctic 

X 

607 

Van  Baalen 

Diodegradation  of  Aromatic  Hydro¬ 
carbons  by  High  Latitude  Microalgae 
and  Cynobacteris 

X 

611 

Fay,  U/A,  IMS 

Modern  Populations,  Migrations,  Demography, 
Trophies,  and  Historical  Status  of  the 

Pacific  Walrus  in  Alaska 

X 

612 

Burns,  AFO/APO 

Biological  Investigations  of  Beluga 

Whales  in  the  Coastal  Waters  of  Alaska 

X 

613 

Burns ,  ADF&G 

Investigations  of  Ice-Dependent  Marine 

Mammals  in  the  Coastal  Zone  During  Summer 
and  Autumn 

X 

1044 

APO 

Acquisition  by  Side-Looking  Radar 

Imagery 

X 

— 

BLM 

Winter  Habitat  Use  by  Bowhead  Whales 

X 

X 

BLM 

Development  of  Large  Cetacean  Tagging 
and  Tracking  Capability  in  the  Alaskan 

OCS  Lease  Areas 

X 

X 

— 

BLM- 

Effects  of  Non-Biological  Underwater 

Noise  on  Gray  and  Killer  Whales 

X 

X 

6 


Research 

Unit  Principal 
Number  Investigator 

BLM 


BLM 

BLM 


BLM 


I 


BLM 


BLM 


BLM 


Norton  Basin  (Sale  57) --Continued 


Title  of  Study  75  76 

Years  of  Study 

77  78  79  80  81 

Collection  and  Analysis  of  National 

Marine  Fisheries  Service  Marine 

Mammals  Platforms  of  Opportunity 

Program  Data  (POP) 

X  X 

Habitat  Use  by  Humpback,  Gray,  and 

Fin  Whales  in  the  Gulf  of  Alaska 

X  X 

Investigation  of  the  Occurrence,  Popu¬ 
lation  Density,  and  Behavior  Patterns 
of  Endangered  Whales  in  the  Beaufort 
and  Bering  Seas 

X  X 

Possible  Effects  of  Acoustics  and 

Other  Stimuli  Associated  with  Oil 
and  Gas  Exploration  and  Development 
on  the  Behavior  of  Bowhead  Whales 

X  X 

Prediction  of  Low  Frequency  Noise 
from  Coastal  Oil  and  Gas  Drilling 

Operations  in  the  Beaufort  Sea 

X  X 

Gray  Whale  Feeding  Biology 

X  X 

Habitat  Use  by  Gray  Whales  in  Nelson 

Lagoon 

X  X 
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Figure  J-1 


<?  \ 


Figure  J-2 


Figure  J-3 


co 


Figure  J-4 


Table  1  .  --  Probabilities  (expressed  as  percent  chance)  that  an  ollsplll  starting 
at  a  particular  location  will  contact  a  certain  target  within  3  days. 


Target 

PI 

P2 

P3 

P4 

P5 

P6 

Hypothetical 
P7  P8  P9 

Spill  Location 
P10  Pll  P12  P13 

P14 

P15 

P16 

P17 

P18 

P19 

P20 

Land 

n 

n 

n 

3 

n 

n 

6 

3 

n 

n 

n 

n 

n 

n 

3 

1 

n 

n 

n 

n 

Ice  zone  1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  3 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  4 

n 

n 

n 

45 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  5 

n 

n 

50 

40 

5 

n 

n 

n 

n 

n  . 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  6 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

.  n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  1 

Sum. 

n 

n 

n 

n 

1 

8 

50 

22 

16 

6 

n 

1 

3 

12 

50 

17 

1 

n 

n 

n 

Mid.  Brid.  2 

Sum. 

n 

n 

n 

1 

'  n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  3 

Sum. 

n 

30 

28 

27 

5 

n 

n 

n 

n 

n 

5 

14 

2 

n 

n 

n 

n 

5 

n 

n 

Mid.  Bnd.  4 

Sum. 

20 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

2 

n 

n 

n 

n 

2 

15 

7 

5 

Mid.  Bnd.  5 

Sum. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

3 

2 

3 

13 

2 

16 

2 

Mid.  Bnd.  1 

Wint . 

n 

n 

n 

n 

5 

10 

50 

15 

5 

n 

n 

n 

n 

n 

50 

n 

n 

n 

n 

n 

Mid.  Bnd.  2 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  3 

Wint. 

n 

5 

35 

30 

5 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd. *4 

Wint. 

45 

25 

10 

5 

5 

n 

n 

n 

n 

n 

5 

5 

n 

n 

n 

n 

n 

20 

n 

n 

Mid.  Bnd.  5 

Wint. 

n 

5 

15 

5 

n 

15 

15 

10 

25 

20 

15 

15 

20 

25 

25 

35 

45 

5 

20 

n 

Sbd.  For.  1 

Sum. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

n 

n 

Sbd.  For.  2 

Sum. 

n 

n 

n 

n 

n 

n 

n 

2 

2 

n 

n 

n 

n 

4 

3 

13 

9 

n 

1 

n 

Sbd.  For.  3 

Sum. 

n 

n 

n 

n 

1 

11 

21 

22 

5 

3 

n 

n 

n 

n 

2 

n 

n 

n 

n 

n 

Sbd.  For.  4 

Sum. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  5 

Sum. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  1 

Wint. 

n 

n 

n 

5 

n 

n 

n 

15 

5 

5 

5 

n 

n 

n 

10 

n 

n 

n 

n 

n 

Sbd.  For.  2 

Wint. 

n 

n 

n 

5 

n 

10 

15 

30 

20 

10 

5 

n 

n 

20 

40 

40 

n 

n 

n 

n 

Sbd.  For.  3 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  4 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  5 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

King  Crab  S uin . 

n 

n 

n 

n 

1 

12 

50 

50 

17 

7 

1 

1 

2 

11 

50 

17 

2 

n 

n 

n 

Yukon  Delta 

Sum. 

n 

1 

7 

17 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Gray  Whale  Area 

Note:  **  =•  Greater 

32 

than  99. 

20  20 

5  percent 

n 

;  n 

5  5 

-  less 

5 

than 

10 

0.5 

15  15 

percent. 

15 

25 

25 

20 

10 

25 

47 

32 

75 

** 

Table2.  --  Probabilities  (expressed  as  percent  chance)  that  an  oilspill  starting 
at  a  particular  location  will  contact  a  certain  target  within  10  days. 


Target 

Land 

PI 

7 

?2 

6 

P3 

13 

P4 

17 

P5 

14 

P6 

20 

Hypothetical 
P7  P8  P9 
21  19  10 

Spill  Location 
P10  Pll  P12  P13 
6  9  4  4 

P14 

8 

P15 

13 

P16 

13 

P17 

4 

P18 

7 

P19 

4 

P20 

1 

Ice  zone  1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  3 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  4 

n 

n 

n 

45 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  5 

n 

n 

50 

40 

20 

5 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  6 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  1 

Sum. 

4 

4 

5 

1 

6 

9 

50 

28 

24 

16 

11 

9 

12 

18 

50 

22 

9 

5 

2 

n 

Mid.  Bnd.  2 

Sutj. 

n 

1 

4 

16 

18 

15 

4 

n 

1 

4 

4 

1 

n 

1 

1 

n 

n 

n 

n 

n 

Mid.  Bnd.  3 

Sum. 

9 

31 

31 

27 

22 

15 

5 

n 

7 

17 

22 

17 

3 

n 

2 

n 

4 

10 

4 

n 

Mid.  Bnd.  4 

Sum. 

25 

17 

5 

n 

n 

n 

n 

2 

10 

2 

n 

20 

22 

17 

13 

10 

13 

22 

7 

13 

Mid.  Bnd.  5 

Sum. 

1 

n 

2 

n 

n 

2 

2 

7 

7 

2 

2 

3 

2 

8 

5 

11 

16 

4 

21 

5 

Mid.  Bnd.  1 

Wint . 

n 

n 

n 

n 

5 

10 

50 

20 

5 

n 

n 

n 

n 

n 

50 

n 

n 

n 

n 

n 

Mid.  Bnd.  2 

Wint . 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  3 

Wint. 

n 

5 

40 

40 

20 

10 

n 

n 

n 

5 

10 

n 

n « 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  4 

Wint. 

50 

45 

30 

30 

30 

15 

10 

5 

10 

15 

25 

30 

15 

5 

5 

5 

n 

30 

n 

n 

Mid.  Bnd.  5 

Wint . 

n 

5 

15 

5 

10 

30 

35 

30 

40 

30 

15 

15 

25 

40 

40 

45 

45 

5 

20 

n 

Sbd.  For.  1 

Sum. 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

3 

1 

3 

2 

Sbd.  For.  2 

Sum. 

2 

n 

n 

n 

n 

2 

5 

7 

2 

n 

n 

1 

2 

4 

3 

13 

11 

3 

7 

3 

Sbd.  For.  3 

Sum. 

n 

1 

5 

2 

9 

13 

23 

25 

17 

15 

10 

2 

2 

9 

13 

6 

n 

n 

n 

n 

Sbd.  For.  4 

Sum. 

n 

n 

n 

n 

n 

4 

2 

n 

1 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  5 

Sum. 

n 

n 

1 

3 

3 

1 

n 

n 

n 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  1 

Wint. 

n 

n 

n 

5 

n 

n 

n 

15 

5 

5 

5 

n 

n 

n 

10 

n 

n 

n 

n 

n 

Sbd.  For.  2 

Wint . 

n 

n 

n 

5 

n 

10 

25 

45 

25 

10 

5 

n 

n 

20 

40 

40 

n 

n 

n 

n 

Sbd.  For.  3 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  4 

Wint . 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  5 

Wint . 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

King  Crab  Sum. 

4 

6 

5 

3 

9 

14 

50 

50 

23 

17 

12 

11 

12 

18 

50 

22 

11 

6 

2 

n 

Yukon  Delta 

Sum. 

9 

6 

17 

22 

17 

7 

n 

n 

n 

5 

7 

n 

n 

n 

n 

n 

1 

5 

5 

2 

Gray  Whale  Area 

*  52 

32 

30 

15 

30 

35 

32 

40 

47 

37 

32 

45 

47 

60 

45 

62 

70 

62 

78 

** 

Note:  **  =  Greater  than  99.5  percent;  n  -  less  than  0.5  percent. 
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T  ab 1 e  3 .  --  Probabilities  (expressed  as  percent  chance)  that  an  oilspill  starting 
at  a  particular  location  will  contact  a  certain  target  within  30  days. 


Target 

Land 

PI 

18 

P2 

22 

P3 

32 

P4 

37 

P5 

35 

P6 

37 

Hypothetical 
P7  P8  P9 
32  25  25 

Spill  Location 
P10  Pll  P12  P13 
27  30  23  22 

P14 

22 

P15 

24 

P16 

22 

P17 

17 

P18 

20 

P19 

18 

P20 

11 

Ice  zone  1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  3 

n 

Ji 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  4 

n 

n 

n 

45 

.  n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Ice  zone  5 

n 

n 

50 

45 

20 

5 

n 

n 

n 

n 

n 

n 

n 

rt 

n 

n 

n 

n 

n 

n 

Ice  zone  6 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  1 

Sum. 

11 

8 

7 

1 

6 

9 

50 

28 

24 

17 

12 

16 

17 

21 

50 

22 

15 

13 

11 

6 

Mid.  Bnd.  2 

Sum. 

6 

11 

12 

16 

18 

15 

5 

3 

6 

9 

11 

10 

8 

5 

5 

4 

5 

4 

2 

2 

Mid.  Bnd.  3 

Sum. 

9 

31 

31 

27 

22 

15 

7 

n 

7 

17 

22 

17 

3 

n 

2 

n 

4 

10 

5 

8 

Mid.  Bnd.  4 

Sum. 

25 

17 

13 

5 

13 

5 

10 

7 

13 

15 

7 

22 

22 

17 

15 

13 

13 

22 

7 

13 

Mid.  Bnd,  5 

Sum. 

1 

n 

2 

n 

2 

10 

10 

15 

10 

5 

5 

3 

2 

8 

7 

11 

16 

4 

21 

6 

Mid.  Bnd.  1 

Wi  nt . 

n 

n 

n 

n 

5 

10 

50 

20 

5 

n 

n 

n 

n 

n 

50 

n 

n 

n 

n 

n 

Mid.  Bnd.  2 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  3 

Wint. 

n 

5 

40 

40 

20 

10 

n 

n 

n 

5 

10 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Mid.  Bnd.  4 

Wint. 

50 

45 

35 

40 

35 

15 

10 

5 

10 

15 

25 

30 

15 

5 

5 

5 

n 

30 

n 

n 

Mid.  Bnd.  5 

Wint. 

n 

5 

15 

5 

10 

30 

35 

30 

40 

30 

15 

15 

25 

40 

40 

45 

45 

5 

20 

n 

Sbd.  For.  1 

Sum. 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

3 

1 

3 

3 

Sbd.  For.  2 

Sum. 

2 

n 

n 

n 

n 

2 

5 

7 

2 

n 

n 

1 

2 

4 

3 

13 

11 

3 

8 

4 

Sbd.  For.  3 

Sum. 

5 

8 

8 

2 

9 

13 

23 

25 

17 

16 

13 

12 

13 

*14 

13 

12 

8 

10 

9 

4 

Sbd.  For.  4 

Sum. 

n 

6 

9 

11 

12 

10 

7 

2 

7 

9 

8 

4 

4 

3 

3 

2 

4 

2 

1 

1 

Sbd.  For.  5 

Sum. 

1 

2 

4 

5 

4 

4 

n 

n 

n 

3 

5 

1 

1 

n 

n 

1 

1 

1 

1 

1 

Sbd.  For.  1 

Wint . 

n 

n 

n 

5 

n 

n’ 

n 

15 

5 

5 

5 

n 

n 

n 

10 

n 

n 

n 

n 

n 

Sbd.  For.  2 

Wint. 

n 

n 

n 

5 

n 

10 

25 

45 

25 

10 

5 

n 

n 

20 

40 

40 

n 

n 

n 

n 

Sbd.  For.  3 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  4 

Wint. 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

Sbd.  For.  5 

Wint . 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

King  Crab  Sum. 

12 

11 

8 

4 

9 

14 

50 

50 

23 

18 

17 

18 

20 

23 

50 

24 

16 

16 

13 

8 

Yukon  Delta 

Sum. 

9 

6 

17 

22 

20 

7 

2 

n 

n 

5 

7 

n 

n 

n 

n 

n 

2 

5 

6 

7 

Gray  Whale  i 

4rea 

52 

37 

37 

17 

37 

47 

47 

55 

57 

50 

42 

50 

52 

62 

55 

65 

72 

62 

78 

++ 

Note:  **  «=  Greater  than  99.5  percent}  n  -  less  than  0.5  percent. 


Table  4.  --  Probabilities  (expressed  as  percent  chance)  that  an  oilspill  starting 

at  a  particular  location  will  contact  a  certain  land  or  sea  segment  within  3  days'. 


Land  or  Sea 

Segment 

PI 

P2 

P3 

P4 

P5 

P6 

Hypothetical 
P7  P8  P9 

Spill  Location 
P10  Pll  P12  P13 

P14 

P15 

P16 

P17 

P18 

P19 

P20 

5 

n 

n 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

21 

n 

n 

n 

n 

n 

n 

1 

3 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

22 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

3 

n 

n 

n 

n 

n 

23 

n 

n 

n 

n 

n 

n 

5 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

n 

n 

25 

n 

n 

n 

5 

n 

n 

n 

5 

5 

5 

n 

n 

n 

n 

5 

1 

n 

n 

n 

n 

26 

n 

n 

5 

n 

n 

n 

10 

15 

5 

n 

5 

n 

n 

10 

10 

10 

n 

n 

n 

n 

27 

n 

n 

n 

n 

n 

n 

5 

n 

5 

5 

n 

5 

5 

5 

5 

10 

5 

n 

n 

n 

28 

n 

5 

n 

n 

n 

n 

.  n 

n 

5 

5 

n 

10 

10 

5 

n 

5 

15 

5 

5 

n 

29 

10 

5 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

5 

n 

n 

n 

5 

10 

20 

n 

30 

5 

5 

n 

n 

n 

n 

n 

n 

n 

n 

5 

5 

n 

n 

n 

n 

n 

5 

5 

5 

31 

10 

5 

5 

n 

n 

n 

n 

n 

n 

n 

n 

5 

n 

n 

n 

n 

n 

5 

n 

47 

32 

n 

5 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

Notes:  **  = 
Rows 

Greater  1 
with  all 

than  99.5  percent; 
values  less  than 

n 

0.5 

■  less  than 
percent  are 

0.5 

not 

percent. 

shown. 

J— 6 


Table  5.  --  Probabilities  (expressed  as  percent  chance)  that  an  ollsplll  starting 

at  a  particular  location  will  contact  a  certain  land  or  sea  segment  within  10  days. 


or  Sea  Segment 

PI 

P2 

P3 

P4 

P5 

P6 

Hypothetical 
P7  P8  P9 

Spill  Location 
P10  Pll  P12  P13 

P14 

P15 

P16 

P17 

P18 

P19 

P20 

1 

n 

n 

2 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

3 

3 

n 

2 

n 

n 

n 

n 

n 

n 

n 

5 

n 

n 

n 

n 

n 

n 

1 

1 

n 

4 

2 

2 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

3 

1 

1 

5 

1 

2 

2 

7 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

7 

n 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

8 

n 

n 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

9 

n 

n 

2 

3 

3 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

12 

n 

n 

n 

n 

n 

1 

n 

n 

n 

% 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

17 

n 

n 

n 

n 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

18 

n 

n 

n 

2 

n 

5 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

19 

n 

n 

2 

n 

2 

5 

11 

3 

1 

2 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

20 

n 

n 

n 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

21 

n 

n 

n 

1 

1 

1 

6 

14 

6 

3 

2 

n 

n 

n 

4 

n 

n 

n 

n 

n 

22 

n 

1 

1 

n 

n 

n 

n 

1 

1 

n 

1 

4 

3 

6 

7 

8 

n 

n 

n 

n 

23 

-  ,  m 

1 

1 

n 

n 

5 

5 

5 

1 

2 

1 

n 

n 

1 

2 

2 

5 

4 

3 

2 

n 

24 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

n 

n 

n 

25 

2 

n 

n 

5 

n 

n 

n 

5 

5 

5 

n 

1 

1 

1 

5 

1 

3 

1 

3 

2 

26 

n 

n 

5 

n 

n 

n 

10 

17 

5 

n 

5 

n 

n 

10 

10 

10 

n 

n 

n 

1 

27 

n 

n 

n 

n 

n 

10 

5 

15 

5 

10 

n 

5 

5 

7 

17 

12 

5 

n 

n 

n 

28 

n 

5 

n 

2 

5 

5 

15 

5 

20 

5 

10 

12 

10 

15 

10 

20 

27 

5 

5 

n 

29 

10 

7 

5 

7 

n 

5 

5 

n 

n 

15 

n 

n 

10 

10 

n 

n 

10 

12 

27 

n 

30 

7 

5 

5 

5 

15 

5 

n 

n 

5 

n 

20 

10 

10 

n 

n 

5 

7 

10 

30 

15 

31 

27 

15 

15 

5 

5 

5 

n 

5 

10 

5 

n 

15 

5 

10 

10 

5 

5 

25 

7 

57 

32 

17 

12 

5 

15 

5 

n 

5 

n 

2 

10 

10 

10 

15 

2 

2 

2 

5 

7 

2 

7 

33 

7 

17 

10 

n 

5 

5 

n 

n 

n 

n 

5 

7 

2 

n 

n 

n 

n 

2 

n 

n 

34 

n 

2 

n 

n 

n 

n 

n 

n 

n 

2 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

Notes:  **  =•  Greater  than  99.5  percent;  n  *  less  than  0.5  percent. 
Rows  with  all  values  less  than  0.5  percent  are  not  shown. 


Table  6  .  --  Probabilities  (expressed  as  percent  chance)  that  an  ollsplll  starting 

at  a  particular  location  will  contact  a  certain  land  or  sea  segment  within  30  days, 


ent 

PI 

P2 

P3 

P4 

P5 

P6 

Hypothetical 
P7  P8  P9 

Spill  Location 
P10  Pll  P12  P13 

P14 

P15 

P16 

P17 

P18 

P19 

P20 

n 

n 

2 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

2 

2 

n 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

3 

n 

2 

n 

2 

n 

n 

n 

n 

n 

5 

n 

n 

n 

n 

n 

n 

1 

2 

1 

2 

2 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

3 

2 

3 

1 

2 

2 

7 

n 

5 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

1 

2 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

2 

n 

1 

1 

2 

3 

3 

n 

n 

n 

n 

n 

1 

2 

2 

n 

n 

n 

n 

2 

1 

n 

1 

2 

3 

7 

6 

2 

1 

n 

1 

3 

5 

2 

2 

1 

n 

n 

1 

n 

n 

n 

n 

2 

5 

4 

1 

3 

1 

n 

3 

3 

n 

2 

n 

n 

n 

1 

n 

2 

n 

n 

n 

1 

4 

3 

6 

4 

5 

n 

1 

n 

5 

1 

n 

1 

2 

1 

1 

n 

n 

n 

n 

n 

n 

n 

2 

n 

n 

1 

1 

1 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

2 

1 

1 

n 

2 

1 

n 

n 

2 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

2 

3 

3 

n 

2 

2 

n 

1 

3 

2 

n 

1 

n 

1 

n 

n 

n 

2 

2 

1 

4 

1 

5 

1 

n 

1 

5 

3 

3 

3 

2 

1 

n 

n 

1 

n 

n 

1 

2 

4 

n 

2 

5 

11 

5 

6 

7 

5 

4 

6 

5 

3 

4 

2 

5 

1 

2 

n 

n 

n 

n 

•1 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

2 

1 

1 

1 

1 

6 

14 

8 

4 

3 

3 

2 

6 

8 

4 

3 

1 

6 

2 

2 

2 

1 

n 

n 

n 

n 

1 

1 

n 

1 

4 

4 

6 

7 

8 

3 

n 

1 

1 

3 

2 

n 

n 

5 

'  5 

5 

1 

2 

1 

n 

n 

2 

2 

2 

5 

7 

6 

4 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

n 

n 

1 

2 

n 

n 

5 

n 

n 

n 

5 

5 

5 

n 

1 

1 

1 

5 

1 

3 

1 

3 

3 

n 

n 

5 

n 

n 

n 

10 

17 

5 

n 

5 

n 

n 

10 

10 

10 

n 

n 

n 

1 

n 

n 

n 

2 

2 

10 

7 

17 

7 

10 

n 

5 

5 

7 

17 

12 

5 

n 

n 

n 

n 

5 

n 

2 

5 

7 

20 

7 

22 

7 

10 

12 

12 

15 

15 

22 

27 

5 

5 

n 

10 

7 

5 

10 

2 

10 

7 

5 

2 

20 

5 

n 

10 

15 

n 

2 

12 

12 

27 

n 

12 

10 

10 

5 

17 

12 

2 

10 

10 

5 

25 

15 

15 

7 

10 

15 

17 

17 

30 

15 

27 

15 

17 

5 

12 

7 

10 

5 

15 

7 

2 

20 

10 

12 

12 

7 

7 

27 

7 

57 

17 

17 

7 

27 

10 

7 

5 

2 

5 

12 

12 

12 

17 

5 

2 

2 

5 

7 

5 

7 

7 

17 

20 

5 

12 

5 

2 

2 

n 

2 

5 

7 

2 

2 

2 

2 

n 

5 

n 

n 

n 

2 

2 

n 

n 

2 

2 

2 

2 

2 

5 

2 

2 

n 

n 

n 

n 

n 

n 

n 

1 

2 

3 

4 

5 

6 

7 

8 
9 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


Notes:  **  =  Greater  than  99.5  percent;  n  ■  less  than  0.5  percent. 
Rows  with  all  values  less  than  0.5  percent  are  not  shown. 
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Table  7 .  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
proposed  lease  tracts  using  onshore  transportation  scenario. 


Target 

...  w 

ithin 

3  days 

—  W' 

ithin 

10  days 

—  w- 

Ithin 

30  days 

>  1000  bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Land 

2 

0 

0.0 

1 

0 

0.0 

27 

0 

0.3 

12 

0 

0.1 

51 

0 

0.7 

26 

0 

0.3 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

•  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

1 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1  Sum. 

25 

0 

0.3 

10 

0 

0.1 

35 

0 

0.4 

16 

0 

0.2 

39 

0 

0.5 

18 

0 

0.2 

Mid.  Bnd.  2  Sum. 

n 

0 

0.0 

n 

0 

0.0 

11 

0 

0.1 

4 

0 

0.0 

19 

0 

0.2 

8 

0 

0.1 

Mid.  Bnd.  3  Sum. 

3 

0 

0.0 

1 

0 

0.0 

21 

0 

0.2 

9 

0 

0.1 

23 

0 

0.3 

10 

0 

0.1 

Mid.  Bnd.  4  Sun». 

3 

0 

0.0 

2 

0 

0.0 

16 

0 

0.2 

8 

0 

0.1 

27 

0 

0.3 

13 

0 

0.1 

Mid.  Bnd.  5  Sum. 

7 

0 

0.1 

4 

0 

0.0 

16 

0 

0.2 

8 

0 

0.1 

23 

0 

0.3 

11 

0 

0.1 

Mid.  Bnd.  1  Wint. 

17 

0 

0.2 

6 

0 

0.1 

19 

0 

0.2 

7 

0 

0.1 

19 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  2  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3  Wint. 

1 

0 

0.0 

1 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

Mid.  Bnd.  4  Wint. 

3 

0 

0.0 

1 

0 

0.0 

26 

0 

0.3 

11 

0 

0.1 

27 

0 

0.3 

12 

0 

0.1 

Mid.  Bnd.  5  Wint. 

38 

0 

0.5 

20 

0 

0.2 

53 

0 

0.8 

28 

0 

0.3 

53 

0 

0.8 

28 

0 

0.3 

Sbd.  For.  1  Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  2  Sum. 

6 

0 

0.1 

3 

0 

0.0 

11 

0 

0.1 

6 

0 

0.1 

12 

0 

0.1 

6 

0 

0.1 

Sbd.  For.  3  Sum. 

15 

0 

0.2 

6 

0 

0.1 

26 

0 

0.3 

11 

0 

0.1 

32 

0 

0.4 

15 

0 

0.2 

Sbd.  For.  4  Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

14 

0 

0.1 

6 

0 

0.1 

Sbd.  For.  5  Sum. 

n 

0 

0.0 

n 

0 

o;o 

1 

0 

0.0 

1 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

Sbd.  For.  1  Wint. 

10 

0 

0.1 

4 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

Sbd.  For.  2  Wint. 

30 

0 

0.4 

14 

0 

0.1 

36 

0 

0.4 

16 

0 

0.2 

36 

0 

0.4 

16 

0 

0.2 

Sbd.  For.  3  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

34 

0 

0.4 

15 

0 

0.2 

43 

0 

0.6 

20 

0 

0.2 

48 

0 

0.6 

23 

0 

0.3 

Yukon  Delta  Sum. 

n 

0 

0.0 

n 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

Gray  Whale  Area 

50 

0 

0.7 

31 

0 

0.4 

75 

1 

1.4 

47 

0 

0.6 

80 

1 

1.6 

52 

0 

0.7 

Note:  n  =  less  than 

0.5  percent; 

★  ★  m 

greater  than 

99.5 

percent , 

t 

Table  8  .  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
proposed  lease  tracts  using  offshore  transportation  scenario. 


Target 


-  Within  3  days  - 

>  1000  bbls.  >  10000  bbls. 


-  Within  10  days  - 

>  1000  bbls.  >  10000  bbls. 


-  Within  30  days  - 

>  1000  bbls.  >  10000  bbls. 


^rob  Mode  Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Land 

n 

0 

0.0 

'  n 

0 

0.0 

22 

0 

0.2 

9 

0 

0.1 

53 

0 

0.8 

27 

0 

0.3 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

■  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

2 

0 

0.0 

1 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1  Sum. 

6 

0 

0.1 

2 

0 

0.0 

22 

0 

0.3 

10 

0 

0.1 

28 

0 

0.3 

13 

0 

0.1 

Mid.  Bnd.  2  Sum. 

n 

0 

0.0 

n 

0 

0.0 

15 

0 

0.2 

6 

0 

0.1 

25 

0 

0.3 

11 

0 

0.1 

Mid.  Bnd.  3  Sum. 

11 

0 

0.1 

5 

0 

0.1 

36 

0 

0.4 

17 

0 

0.2 

37 

0 

0.5 

17 

0 

0.2 

Mid.  Bnd.  4  Sum. 

5 

0 

0.1 

3 

0 

0.0 

18 

0 

0.2 

10 

0 

0.1 

30 

0 

0.4 

15 

0 

0.2 

Mid.  Bnd.  5  Sum. 

1 

0 

0.0 

1 

0 

0.0 

8 

0 

0.1 

4 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

Mid.  Bnd.  1  Wint. 

4 

0 

0.0 

2 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

Mid.  Bnd.  2  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3  Wint. 

2 

0 

0.0 

1 

0 

0.0 

19 

0 

0.2 

7 

0 

0.1 

19 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  4  Wint. 

11 

0 

0.1 

6 

0 

0.1 

44 

0 

0.6 

22 

0 

0.3 

46 

0 

0.6 

23 

0 

0.3 

Mid.  Bnd.  5  Wint. 

28 

0 

0.3 

13 

0 

0.1 

37 

0 

0.5 

17 

0 

0.2 

37 

0 

0.5 

17 

0 

0.2 

Sbd.  For.  1  Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

.0.0 

Sbd.  For.  2  Sum. 

1 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

Sbd.  For.  3  Sum. 

4 

0 

0.0 

1 

0 

0.0 

19 

0 

0.2 

8 

0 

0.1 

27 

0 

0.3 

13 

0 

0.1 

Sbd.  For.  4  Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

17 

0 

0.2 

7 

0 

0.1 

Sbd.  For.  5  Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

Sbd.  For.  1  Wint. 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

Sbd.  For.  2  Wint. 

12 

0 

0.1 

5 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

Sbd.  For.  3  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

8 

0 

0.1 

3 

0 

0.0 

26 

0 

0.3 

12 

0 

0.1 

35 

0 

0.4 

17 

0 

0.2 

Yukon  Delta  Sum. 

n 

0 

0.0 

n 

0 

0.0 

17 

0 

0.2 

7 

0 

0.1 

19 

0 

0.2 

8 

0 

0.1 

Gray  Whale  Area 

47 

0 

0.6 

28 

0 

0.3 

71 

1 

1.2 

44 

0 

0.6 

76 

1 

1.4 

48 

0 

0.7 

Note:  n  =  less  than  0.5  percent;  **  * 


greater  than  99.5  percent, 

J— 8 


Table  9 


—  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spins 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
north  deletion  alternative  using  onshore  transportation  scenario. 


Target 


-  Within 

>  1000  bbls. 
T^rob  Mode  Mean 


3  days  . . 

>  10000  bbls. 
Prob  Mode  Mean 


-  Within 

>  1000  bbls. 
Prob  Mode  Mean 


10  days  - . 

>  10000  bbls. 
Prob  Mode  Mean 


-  Within 

>  1000  bbls. 
Prob  Mode  Mean 


30  days  - 

>  10000  bbls. 
Prob  Mode  Mean 


Land 

1 

0 

0.0 

n 

0 

0.0 

15 

0 

0.2 

6 

0 

0.1 

32 

0 

0.4 

15 

0 

0.2 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

1 

0 

0.0 

1 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1  Sum. 

12 

0 

0.1 

5 

0 

0.0 

19 

0 

0.2 

8 

0 

0.1 

22 

0 

0.2 

10 

0 

0.1 

Mid.  Bnd.  2  Sum. 

n 

0 

0.0 

n 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

Mid.  Bnd.  3  Sum. 

3 

0 

0.0 

1 

0 

0.0 

14 

0 

0.2 

6 

0 

0.1 

15 

0 

0.2 

6 

0 

0.1 

Mid.  Bnd.  4  Sum.* 

1 

0 

0.0 

1 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

16 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  5  Sum. 

4 

0 

0.0 

2 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

12 

0 

0.1 

6 

0 

0.1 

Mid.  Bnd.  1  Wint. 

8 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

Mid.  Bnd.  2  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd .  3  Wint . 

1 

0 

0.0 

1 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

Mid.  Bnd.  4  Wint. 

3 

0 

0.0 

1 

0 

0.0 

18 

0 

0.2 

8 

0 

0.1 

20 

0 

0.2 

8 

0 

0.1 

Mid.  Bnd.  5  Wint. 

21 

0 

0.2 

10 

0 

0.1 

30 

0 

0.4 

14 

0 

0.2 

30 

0 

0.4 

14 

0 

0.2 

Sbd.  For.  1  Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  2  Sum. 

3 

0 

0.0 

2 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

Sbd.  For.  3  Sum. 

7 

0 

0.1 

3 

0 

0.0 

14 

0 

0.1 

5 

0 

0.1 

18 

0 

0.2 

8 

0 

0.1 

Sbd.  For.  4  Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

Sbd.  For.  5  Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  1  Wint. 

5 

0 

0.1 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

Sbd.  For.  2  Wint. 

15 

0 

0.2 

6 

0 

0.1 

18 

0 

0.2 

8 

0 

0.1 

18 

0 

0.2 

8 

0 

0.1 

Sbd.  For.  3  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

17 

0 

0.2 

7 

0 

0.1 

24 

0 

0.3 

10 

0 

0.1 

28 

0 

0.3 

13 

0 

0.1 

Yukon  Delta  Sum. 

n 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

4 

c 

0.0 

Gray  Whale  Area 

32 

0 

0.4 

18 

0 

0.2 

51 

0 

0.7 

29 

0 

0.3 

57 

0 

0.8 

32 

0 

0.4 

Note:  n  »  less  than  0.5  percent;  **  *  greater  than  99.5  percent. 


Table  10.  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
north  deletion  alternative  using  offshore  transportation  scenario. 


Target  . Within  3  days . Within  10  days . Within  30  days . 

>  1000  bbls.  >  10000  bbls.  >  1000  bbls.  >  10000  bbls.  >  1000  bbls.  >_  10000  bbls. 


Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

"Prob  Mode  Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Land 

n 

0 

0.0 

n 

0 

0.0 

12 

0 

0.1 

5 

0 

0.1 

34 

0 

0.4 

16 

0 

0.2 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

2 

0 

0.0 

1 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1 

Sum. 

1 

0 

0.0 

n 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

15 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  2 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

15 

0 

0.2 

6 

0 

0.1 

Mid.  Bnd.  3  Sum. 

7 

0 

0.1 

3 

0 

0.0 

23 

0 

0.3 

10 

0 

0.1 

24 

0 

0.3 

11 

0 

0.1 

Mid.  Bnd.  4 

Sum. 

3 

0 

0.0 

2 

0 

0.0 

10 

0 

0.1 

5 

0 

0.1 

18 

0 

0.2 

9 

0 

0.1 

Mid.  Bnd.  5 

Sum. 

1 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

Mid.  Bnd.  1 

Wint. 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

Mid.  Bnd.  2 

Wint . 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3 

Wint. 

2 

0 

0.0 

r 

0 

0.0 

13 

0 

0.1 

5 

0 

0.1 

13 

0 

0.1 

5 

0 

0.1 

Mid.  Bnd.  4 

Wint . 

8 

0 

0.1 

4 

0 

0.0 

30 

0 

0.4 

14 

0 

0.2 

32 

0 

0.4 

15 

0 

0.2 

Mid.  Bnd.  5 

Wint. 

13 

0 

0.1 

6 

0 

0.1 

17 

0 

0.2 

8 

0 

0.1 

17 

0 

0.2 

8 

0 

0.1 

Sbd.  For.  1 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  2 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  3 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

15 

0 

0.2 

7 

0 

0.1 

Sbd.  For.  4 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

Sbd.  For.  5 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

Sbd.  For.  1 

Wint. 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  2 

Wint. 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  3 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

1 

0 

0.0 

1 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

20 

0 

0.2 

9 

0 

0.1 

Yukon  Delta 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

13 

0 

0.1 

5 

0 

0.1 

Gray  Whale  Area 

29 

0 

0.3 

16 

0 

0.2 

47 

0 

0.6 

26 

0 

0.3 

52 

0 

0.7 

29 

0 

0.3 

Note:  n  =  less  than  0.5  percent;  ** 


greater  than  99.5  percent. 
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Table  11 


.  Probabilities  (expressed  as  percent  cbapcej  “^XemElr'of  spills 

the  most  likely  number  of  Il’tKU'o.er  the  production  life  of  the 
Sf^S^rllSt^ryfUrh/rs^reTransporLtloh  scenario. 


Target  . Within  3  days . Within  10  days . Within  30  days . 

>  1000  bbls.  >  10000  bbls.  >  1000  bbls.  >  10000  bbls.  >  1000  bbls.  >_  10000  bbls. 


Prob  Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Land 

2  0 

0.0 

1 

0 

0.0 

27 

0 

0.3 

12 

0 

0.1 

51 

0 

0.7 

26 

0 

0.3 

Ice  zone  1 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

1  0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

Ice  zone  6 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1  Sum. 

25  0 

0.3 

10 

0 

0.1 

35 

0 

0.4 

16 

0 

0.2 

39 

0 

0.5 

18 

0 

0.2 

Mid.  Bnd.  2  Sum. 

n  0 

0.0 

n 

0 

0.0 

11 

0 

0.1 

4 

0 

0.0 

19 

0 

0.2 

8 

0 

0.1 

Mid.  Bnd.  3  Sum. 

3  0 

0.0 

1 

0 

0.0 

21 

0 

0.2 

9 

0 

0.1 

23 

0 

0.3 

10 

0 

0.1 

Mid.  Bnd.  4 ‘Sum. 

3  0 

0.0 

2 

0 

0.0 

16 

0 

0.2 

8 

0 

0.1 

27 

0 

0.3 

13 

0 

0.1 

Mid.  Bnd.  5  Sum. 

7  0 

0.1 

4 

0 

0.0 

16 

0 

0.2 

8 

0 

0.1 

23 

0 

0.3 

11 

0 

0.1 

Mid.  Bnd.  1  Wint. 

17  0 

0.2 

6 

0 

0.1 

19 

0 

0.2 

7 

0 

0.1 

19 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  2  Wint. 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3  Wint. 

1  0 

0.0 

1 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

Mid.  Bnd.  4  Wint. 

3  0 

0.0 

1 

0 

0.0 

26 

0 

0.3 

11 

0 

0.1 

27 

0 

0.3 

12 

0 

0.1 

Mid.  Bnd.  5  Wint. 

38  0 

0.5 

20 

0 

0.2 

53 

0 

0.8 

28 

0 

0.3 

53 

0 

0.8 

28 

0 

0.3 

Sbd.  For.  1  Sum. 

n  0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  2  Sum. 

6  0 

0.1 

3 

0 

0.0 

11 

0 

0.1 

6 

0 

0.1 

12 

0 

0.1 

6 

0 

0.1 

Sbd.  For.  3  Sum. 

15  0 

0.2 

6 

0 

0.1 

26 

0 

0.3 

11 

0 

0.1 

32 

0 

0.4 

15 

0 

0.2 

Sbd.  For.  4  Sum. 

n  0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

14 

0 

0.1 

6 

0 

0.1 

Sbd.  For.  5  Sum. 

n  0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

Sbd.  For.  1  Wint. 

10  0 

0.1 

4 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

Sbd.  For.  2  Wint. 

30  0 

0.4 

14 

0 

0.1 

36 

0 

0.4 

16 

0 

0.2 

36 

0 

0.4 

16 

0 

0.2 

Sbd.  For.  3  Wint. 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4  Wint. 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

o.o- 

Sbd.  For.  5  Wint. 

n  0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

34  0 

0.4 

15 

0 

0.2 

43 

0 

0.6 

20 

0 

0.2 

48 

0 

0.6 

23 

0 

0.3 

Yukon  Delta  Sum. 

n  0 

0.0 

n 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

Gray  Whale  Area 

50  0 

0.7 

31 

0 

0.4 

75 

1 

1.4 

47 

.  0 

0.6 

80 

1 

1.6 

52 

0 

0.7 

Note:  n  »  less  than  0.5  percent;  **  *  greater  than  99.5  percent. 


Table12  . 


--  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 
the  most  likely  number  of  spills  (mode),  and  the  expected  number  or  spi 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
south  deletion  alternative  using  offshore  transportation  scenario. 


Target  . Within  3  days .  . Within  10  days .  . Within  30  days . 

>  1000  bbls.  >  10000  bbls.  >  1000  bbls.  >  10000  bbls.  >  1000  bbls.  >  10000  bbls. 


Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Land 

n 

0 

0.0 

n 

0 

0.0 

22 

0 

0.2 

9 

0 

0.1 

53 

0 

0.8 

27 

0 

0.3 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

.  n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

2 

0 

0.0 

1 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

3 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1 

Sum. 

6 

0 

0.1 

2 

0 

0.0 

22 

0 

0.3 

10 

0 

0.1 

28 

0 

0.3 

13 

0 

0.1 

Mid.  Bnd.  2 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

15 

0 

0.2 

6 

0 

0.1 

25 

0 

0.3 

11 

0 

0.1 

Mid.  Bnd.  3. 

Sum. 

11 

0 

0.1 

5 

0 

0.1 

36 

0 

0.4 

17 

0 

0.2 

37 

0 

0.5 

17 

0 

0.2 

Mid.  Bnd.  4 

Sum. 

5 

0 

0.1 

3 

0 

0.0 

18 

0 

0.2 

10 

0 

0.1 

30 

0 

0.4 

15 

0 

0.2 

Mid.  Bnd.  5 

Sum. 

1 

0 

0.0 

1 

0 

0.0 

8 

0 

0.1 

4 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

Mid.  Bnd.  1 

Wint . 

4 

0 

0.0 

2 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

Mid.  Bnd.  2 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3 

Wint. 

2 

0  ■ 

0.0 

r 

0 

0.0 

19 

0 

0.2 

7 

0 

0.1 

19 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  4 

Wint. 

11 

0 

0.1 

6 

0 

0.1 

44 

0 

0.6 

22 

0 

0.3 

46 

0 

0.6 

23 

0 

0.3 

Mid.  Bnd.  5 

Wint . 

28 

0 

0.3 

13 

0 

0.1 

37 

0 

0.5 

17 

0 

0.2 

37 

0 

0.5 

17 

0 

0.2 

Sbd.  For.  1 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0..0 

1 

0 

0.0 

Sbd.  For.  2 

Sum. 

1 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

Sbd.  For.  3 

Sum. 

4 

0 

0.0 

1 

0 

0.0 

19 

0 

0.2 

8 

0 

0.1 

27 

0 

0.3 

13 

0 

0.1 

Sbd.  For.  4 

Sum. 

n 

0 

0.0 

n 

0  ■ 

0.0 

1 

0 

0.0 

n 

0 

0.0 

17 

0 

0.2 

7 

0 

0.1 

Sbd.  For.  5 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

Sbd.  For.  1 

Wint . 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

Sbd.  For.  2 

Wint. 

12 

0 

0.1 

5 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

Sbd.  For.  3 

Wint . 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4 

Wint . 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

8 

0 

0.1 

3 

0 

0.0 

26 

0 

0.3 

12 

0 

0.1 

35 

0 

0.4 

17 

0 

0.2 

Yukon  Del ta 

Sum . 

n 

0 

0.0 

n 

0 

0.0 

17 

0 

0.2 

7 

0 

0.1 

19 

0 

0.2 

8 

0 

0.1 

Gray  Whale  i 

Area 

47 

0 

0.6 

28 

0 

0.3 

71 

1 

1.2 

44 

0 

0.6 

76 

1 

1.4 

48 

0 

0.7 

Note:  n  »  less  than  0.5  percent;  **  ■  greater  than  99.5  percent. 
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Table  1 3  .  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
east  deletion  alternative  using  onshore  transportation  scenario. 


t 


Target 


-  Within  3  days  - 

>  1000  bbls.  >  10000  bbls. 
Prob  Mode  Mean  Prob  Mode  Mean 


-  Within 

>  1000  bbls. 
Prob  Mode  Mean 


)  days  . 

>  10000  bbls. 
Prob  Mode  Mean 


-  Within 

>  1000  bbls. 
Prob  Mode  Mean 


30  days  . . 

>  10000  bbls. 
Prob  Mode  Mean 


Land 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

11 

0 

0.1 

5 

0 

0.1 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1 

Sum. 

7 

0 

0.1 

3 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

Mid.  Bnd.  2 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

Mid.  Bnd.  3 

Sum.. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

Mid.  Bnd.  4 

Sum. 

1 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

8 

0 

0.1 

4 

0 

0.0 

Mid.  Bnd.  5 

Sum. 

2 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

Mid.  Bnd.  1 

Wint. 

4 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

1 

0 

0.0 

Mid.  Bnd.  2 

Wint . 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  4 

Wint . 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

1 

0 

0.0 

Mid.  Bnd.  5 

Wint. 

11 

0 

0.1 

5 

0 

0.1 

16 

0 

0.2 

7 

0 

0.1 

16 

0 

0.2 

7 

0 

0.1 

Sbd.  For.  1 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  2 

Sum. 

2 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  3 

Sum. 

2 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

Sbd.  For.  4 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  5 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  1 

Wint. 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

Sbd.  For.  2 

Wint . 

9 

0 

0.1 

4 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

Sbd.  For.  3 

Wint . 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  4 

Wi  nt . 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5 

Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

King  Crab  Sum. 

9 

0 

0.1 

3 

0 

0.0 

12 

0 

0.1 

5 

0 

0.0 

14 

0 

0.2 

6 

0 

0.1 

Yukon  Delta 

Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

Gray  Whale  Area 

16 

0 

0.2 

8 

0 

0.1 

28 

0 

0.3 

14 

•  0 

0.1 

30 

0 

0.4 

15 

0 

0.2 

Note:  n  =  less  than  0.5 

percent; 

**  „ 

greater  than 

99.5 

percent . 

Table14  ,  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
east  deletion  alternative  using  offshore  transportation  scenario. 


Target 

Within 

3  days 

---  Within 

10  days 

>  1000  bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Land 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

Ice  zone  1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  3 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  4 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  5 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Ice  zone  6 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  1  Sum. 

2 

0 

0.0 

1 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

Mid.  Bnd.  2  Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3  Sum. 

8 

0 

0.1 

4 

0 

0.0 

8 

*0 

0.1 

4 

0 

0.0 

Mid.  Bnd.  4  Sum» 

1 

0 

0.0 

n 

0 

0.0 

10 

0 

0.1 

5 

0 

0.0 

Mid.  Bnd.  5  Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

Mid.  Bnd.  1  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  2  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Mid.  Bnd.  3  Wint. 

1 

0 

0.0 

L 

0 

0.0 

1 

0 

0.0 

i 

0 

0.0 

Mid.  Bnd.  4  Wint. 

6 

0 

0.1 

3 

0 

0.0 

14 

0 

0.2 

7 

0 

0.1 

Mid.  Bnd.  5  Wint. 

8 

0 

0.1 

3 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

Sbd.  For.  1  Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  2  Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  3  Sum. 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

o 

0.0 

Sbd.  For.  4  Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

o 

0.0 

Sbd.  For.  5  Sum. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  1  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

o 

0.0 

Sbd.  For.  2  Wint. 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

i 

o 

0.0 

Sbd.  For.  3  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

o 

0.0 

Sbd.  For.  4  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

Sbd.  For.  5  Wint. 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

o 

0.0 

King  Crab  Sum. 

2 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

2 

o 

0.0 

Yukon  Delta  Sum. 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

o 

0.0 

Gray  Whale  Area 

12 

0 

0.1 

5 

0 

0.1 

22 

0 

0.2 

10 

0 

0.1 

Note:  n  »  less  than 

0.5  percent; 

**  m 

greater  than 

99.5 

percent. 

Within  30  days 


>  1000  bbls. 
Prob  Mode  Mean 

12  0  0.1 

n  0  0.0 

n  0  0.0 

n  0  0.0 

n  0  0.0 

n  0  0.0 

n  0  0.0 

8  0  0.1 

5  0  0.0 

8  0  0.1 

10  0  0.1 

2  0  0.0 

n  0  0.0 

n  0  0.0 

1  0  0.0 

14  0  0.2 

10  0  0.1 

n  0  0.0 

1  0  0.0 

6  0  0.1 

3  0  0.0 

1  0  0.0 

n  0  0.0 

2  0  0.0 

n  0  0.0 

n  0  0.0 

n  0  0.0 

9  0  0.1 

1  0  0.0 

24  0  0.3 


>  10000  bbls. 


Prob 

Mode 

Mean 

5 

0 

0.1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

4 

0 

0.0 

5 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

7 

0 

0.1 

4 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

1 

0 

0.0 

11 

0 

0.1 
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Tab  1 e 1 5  .  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
proposed  lease  tracts  using  onshore  transportation  scenario. 


Segment 

30  days 

-  wumn  j  Gays 

>  1000 

bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

Prob  Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

1 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

3 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

4 

n 

0 

0.0 

n1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

5 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

9 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

11 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

12 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

13 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

14 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

15 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

16 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

;  n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

17 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

18 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

19 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

21 

1 

0 

0.0 

1 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

22 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

23 

1 

0 

0.0 

n 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

25 

4 

0 

0.0 

2 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

26 

12 

0 

0.1 

5 

0 

0.1 

13 

0 

0.1 

6 

0 

0.1 

13 

0 

0.1 

6 

0 

0.1 

27 

7 

0 

0.1 

3 

0 

0.0 

17 

0 

0.2 

8 

0 

0.1 

19 

0 

0.2 

8 

0 

0.1 

28 

8 

0 

0.1 

4 

0 

0.0 

23 

0 

0.3 

11 

0 

0.1 

26 

0 

0.3 

13 

0 

0.1 

29 

5 

0 

0.1 

3 

0 

0.0 

15 

0 

0.2 

7 

0 

0.1 

22 

0 

0.2 

11 

0 

0.1 

30 

3 

0 

0.0 

2 

0 

0.0 

21 

0 

0.2 

11 

0 

0.1 

33 

0 

0.4 

17 

0 

0.2 

31 

8 

0 

0.1 

5 

0 

0.1 

21 

0 

0.2 

11 

0 

0.1 

27 

0 

0.3 

14 

0 

0.1 

32 

n 

0 

0.0 

n 

0 

0.0 

12 

0 

0.1 

6 

0 

0.1 

18 

0 

0.2 

8 

0 

0.1 

33 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

34 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

Note:  n  =  less  than  0.5  percent;  **  »  greater  than  99.5  percent.  Segments  with  less  than  a  0.5  percent  probability 
of  one  or  more  contacts  within  30  days  are  not  shown 


Table  16  .  —  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
proposed  lease  tracts  using  offshore  transportation  scenario. 


Segment 

>  1000 

-  Within  3 
bbls. 

days - 

>  10000  bbls. 

-  Within 

>  1000  bbls. 

10  days  - . 

>  10000  bbls. 

-  Within 

>  1000  bbls. 

30  days  - 

>  10000  bbls. 

Prob  Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

1 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

3 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

4 

n 

0 

0.0 

n' 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

5 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

9 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

11 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

12 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

13 

n 

0 

0.0 

n 

0 

0.0 

-n 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

14 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

16 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

17 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

18 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

19 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

11 

0 

0.1 

5 

0 

0.1 

21 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

22 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

23 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

25 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

26 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

27 

4 

0 

0.0 

2 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

28 

7 

0 

0.1 

3 

0 

0.0 

19 

0 

0.2 

9 

0 

0.1 

20 

0 

0.2 

9 

0 

0.1 

29 

3 

0 

0.0 

2 

0 

0.0 

10 

0 

0.1 

5 

0 

0.0 

18 

0 

0.2 

8 

0 

0.1 

30 

8 

0 

0.1 

4 

0 

0.0 

29 

0 

0.3 

14 

0 

0.1 

38 

0 

0.5 

19 

0 

0.2 

31 

12 

0 

0.1 

8 

0 

0.1 

25 

0 

0.3 

15 

0 

0.2 

32 

0 

0.4 

18 

0 

0.2 

32 

n 

0 

0.0 

n 

0 

0.0 

20 

0 

0.2 

9 

0 

0.1 

26 

0 

0.3 

12 

0 

0.1 

33 

n 

0 

0.0 

n 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

14 

0 

0.1 

6 

0 

0.1 

34 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

Note:  n  =  less  than  0.5  percent;  **  -  greater  than  99.5  percent.  Segments  with  less  than  a  0.5  percent  probability 
of  one  or  more  contacts  within  30  days  are  not  shown 
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Table17  .  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
north  deletion  alternative  using  onshore  transportation  scenario. 


Segment 


1 

3 

9 

11 

12 

13 

14 

17 

18 
19 
21 
22 
23 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


-  Within 

>  1000  bbls. 
Prob  Mode  Mean 


3  days  - 

>  10000  bbls. 
Prob  Mode  Mean 


-  Within  10  days  - 

>  1000  bbls.  >  10000  bbls. 
Prob  Mode  Mean  Prob  Mode  Mean 


-  Within  30  days  - 

>_  1000  bbls.  >_  10000  bbls. 
Prob  Mode  Mean  Prob  Mode  Mean 


n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

2 

7 

3 

4 
3 
2 

5 
n 
n 
n 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

3 

1 

2 

2 

1 

3 

n 

n 

n 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


1 

1 

1 

n 

n 

n 

n 

n 

n 

2 

5 
2 
3 
3 
7 

7 

13 

6 

15 

11 

8 
3 
n 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.0 

0.0 


n 

1 

n 

n 

n 

n 

n 

n 

n 

1 

2 

1 

1 

1 

3 

3 

6 

3 
8 
6 

4 
1 
n 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 


1 

2 

1 

3 

1 

3 

1 

2 

2 

6 

7 

3 

4 
3 
7 
9 

15 
10 
22 

16 
12 

6 

3 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.1 

0.2 

0.2 

0.1 

0.1 

0.0 


n 

1 

1 

1 

n 

1 

1 

1 

1 

2 

3 

1 

2 

1 

3 

4 

7 

5 

11 

8 
5 
2 
1 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.1 

0.0 

0.0 


te:  n  »  less  than  0.5  percent;  **  *  greater  than  99.5  percent.  Segments  with  less  than  a  0.5  percent  probability 
of  one  or  more  contacts  within  30  days  are  not  shown 

Table18  .  —  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills. 

the  most  likely  number  of  spills  (mode),  ana  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
north  deletion  alternative  using  offshore  transportation  scenario. 


Segment 


1 

3 

4 
9 

11 

12 

13 

14 

17 

18 
19 
21 
22 
23 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


Within  3 


days 
>  10000  bbls. 


Within  10  days 


>  1000  bbls.  >  10000  bbls. 


-  Within  30  days 

1000  bbls. 


Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

•  0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

6 

0 

0.1 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

11 

0 

0.1 

2 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

7 

0 

0.1 

5 

0 

0.0 

2 

0 

0.0 

21 

0 

0.2 

9 

0 

0.1 

26 

0 

0.3 

7 

0 

0.1 

4 

0 

0.0 

14 

0 

0.2 

8 

0 

0.1 

19 

0 

0.2 

n 

0 

0.0 

n 

0 

o;o 

12 

0 

0.1 

6 

0 

0.1 

16 

0 

0.2 

n 

0 

0.0 

n 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

>  10000  bbls. 
Prob  Mode  Mean 


n 

2 

n 

1 

2 

n 

2 

1 

1 

1 

2 

1 

1 

1 

n 

1 

1 

5 

3 

12 

10 

7 

4 
1 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.1 

0.0 

0.0 


I  it e :  n  =  less  than  0.5  percent;  **  ■  greater  than  99.5  percent, 
of  one  or  more  contacts  within  30  days  are  not  shown 


Segments  with  less  than  a  0.5  percent  probability 


J— 13 


Tab  1 e  1 9  .  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
south  deletion  alternative  using  onshore  transportation  scenario. 


Segment 


1 

2 

3 

4 

5 
9 

11 

12 

13 

14 

15 

16 

17 

18 
19 
21 
22 
23 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


-  Within  3  days  - 

>_  1000  bbls.  >_  10000  bbls. 
Prob  Mode  Mean  Prob  Mode  Mean 


. Within  10  days  . . 

>  1000  bbls.  >  10000  bbls. 
Prob  Mode  Mean  Prob  Mode  Mean 


-  Within  30  days  - 

>  1000  bbls.  >  10000  bbls. 
Prob  Mode  Mean  Prob  Mode  Mean 


n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

1 

4 

12 

7 

8 

5 
3 
8 
n 
n 
n 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.0 

0.1 

0.0 

0.0 

0.0 


n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 

n 

n 

2 

5 

3 

4 
3 
2 

5 
n 
n 
n 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 


1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

11 

0 

0.1 

5 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

4 

0 

0.0 

2 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

13 

0 

0.1 

6 

0 

0.1 

13 

0 

0.1 

6 

0 

0.1 

17 

0 

0.2 

8 

0 

0.1 

19 

0 

0.2 

8 

0 

0.1 

23 

0 

0.3 

11 

0 

0.1 

26 

0 

0.3 

13 

0 

0.1 

15 

0 

0.2 

7 

0 

0.1 

22 

0 

0.2 

11 

0 

0.1 

21 

0 

0.2 

11 

0 

0.1 

33 

0 

0.4 

17 

0 

0.2 

21 

0 

0.2 

11 

0 

0.1 

27 

0 

0.3 

14 

0 

0.1 

12 

0 

0.1 

6 

0 

0.1 

18 

0 

0.2 

8 

0 

0.1 

4 

0 

0.0 

2 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

Note:  n 


n  =  less  than  0.5  percent;  **  -  greater  than  99.5  percent.  Segments  with  less  than  a  0.5  percent  probability 
of  one  or  more  contacts  within  30  days  are  not  shown 


Table20.  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
south  deletion  alternative  using  offshore  transportation  scenario. 


Segment 

-  Within 

3  days 

10  days 

>  1000 

bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

>  1000  bbls. 

>  10000  bbls. 

Prob  Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob 

Mode  Mean 

Prob 

Mode  Mean 

1 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

3 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

4 

n 

0 

0.0 

n 

•  0 

0.0 

1 

0 

0.0 

1 

.0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

5 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

9 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

11 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

12 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

13 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

14 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

16 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

17 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

18 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

19 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

11 

0 

0.1 

5 

0 

0.1 

21 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

22 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

23 

n 

0 

0.0 

n 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

25 

1 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

26 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

6 

0 

0.1 

2 

0 

0.0 

27 

4 

0 

0.0 

2 

0 

0.0 

8 

0 

0.1 

3 

0 

0.0 

9 

0 

0.1 

4 

0 

0.0 

28 

7 

0 

0.1 

3 

0 

0.0 

19 

0 

0.2 

9 

0 

0.1 

20 

0 

0.2 

9 

0 

0.1 

29 

3 

0 

0.0 

2 

0 

0.0 

10 

0 

0.1 

5 

0 

0.0 

18 

0 

0.2 

8 

0 

0.1 

30 

8 

0 

0.1 

4 

0 

0.0 

29 

0 

0.3 

14 

0 

0.1 

38 

0 

0.5 

19 

0 

0.2 

31 

12 

0 

0.1 

8 

0 

0.1 

25 

0 

0.3 

15 

0 

0.2 

32 

0 

0.4 

18 

0 

0.2 

32 

n 

0 

0.0 

n 

0 

0.0 

20 

0 

0.2 

9 

0 

0.1 

26 

0 

0.3 

12 

0 

0.1 

33 

n 

0 

0.0 

n 

0 

0.0 

10 

0 

0.1 

4 

0 

0.0 

14 

0 

0.1 

6 

0 

0.1 

34 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

Note:  n  *  less  than  0.5  percent;  **  «  greater  than  99.5  percent.  Segments  with  less  than  a  0.5  percent  probability 
of  one  or  more  contacts  within  30  days  are  not  shown 


J— 14 


Table  21.  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
east  deletion  alternative  using  onshore  transportation  scenario. 


Segment 

-  Within 

>  1000  bbls. 

3  days  . 

>  10000  bbls. 

-  Within 

>  1000  bbls. 

10  days  - - 

>  10000  bbls. 

— . Within  30  days - 

>  1000  bbls.  >  10000  bbls. 

Prob 

Mode 

Mean 

Prob 

Mode 

Mean 

Prob  Mode 

Mean 

Frob  Mode  Mean 

Prob  Mode 

Mean 

Prob 

Mode 

Mean 

17 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

18 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

19 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

21 

n 

0 

0.0 

n 

■  0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

22 

n 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

23 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

25 

1 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

26 

4 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

27 

2 

0 

0.0 

1 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

5 

0 

0.0 

2 

0 

0.0 

28 

3 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

29 

2 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

30 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

2 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

31 

2 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

32 

n 

0 

0.0 

n 

0 

0.0 

3 

0 

0.0 

1 

0 

0.0 

4 

0 

0.0 

2 

0 

0.0 

33 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

34 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

Note:  n  »  less  than  0.5  percent;  **  =»  greater  than  99.5  percent.  Segments  with  less  than  a  0.5  percent  probability 
of  one  or  more  contacts  within  30  days  are  not  shown 


Table  22.  --  Probabilities  (expressed  as  percent  chance)  of  one  or  more  spills, 

the  most  likely  number  of  spills  (mode),  and  the  expected  number  of  spills 
(mean)  occurring  and  contacting  targets  over  the  production  life  of  the 
east  deletion  alternative  using  offshore  transportation  scenario. 


Segment 


-  Within 

>  1000  bbls. 
Prob  Mode  Mean 


days  - . 

>  10000  bbls. 
Prob  Mode  Mean 


. .  Within 

>.  1000  bbls. 
Prob  Mode  Mean 


10  days  - 

>  10000  bbls. 
Frob  Mode  Mean 


.  Within 

>  1000  bbls. 
Prob  Mode  Mean 


30  days  - 

>  10000  bbls. 
Prob  Mode  Mean 


9 

n 

0 

0.0 

n 

0 

0.0 

n 

11 

n 

0 

0.0 

n 

0 

0.0 

n 

12 

n 

0 

0.0 

n 

0 

0.0 

n 

18 

n 

0 

0.0 

n 

0 

0.0 

n 

19 

n 

0 

0.0 

n 

0 

0.0 

n 

21 

n 

0 

0.0 

n 

0 

0.0 

n 

22 

n 

0 

0.0 

n 

0 

0.0 

2 

23 

n 

0 

0.0 

n 

0 

0.0 

1 

26 

1 

0 

0.0 

n 

0 

0.0 

1 

27 

2 

0 

0.0 

1 

0 

0.0 

2 

28 

.  4 

0 

0.0 

2 

0 

0.0 

5 

29 

2 

0 

0.0 

1 

0 

0.0 

4 

30 

1 

0 

0.0 

1 

0 

0.0 

3 

31 

1 

0 

0.0 

1 

0 

0.0 

6 

32 

1 

0 

0.0 

1 

0 

0.0 

6 

33 

n 

0 

0.0 

n 

0 

0.0 

5 

34 

n 

0 

0.0 

n 

0 

0.0 

1 

n  » 

less  than  0.5  percent; 

**  m 

greater  than  99.5 

percent. 

of 

one  or  more  contacts 

within  30  days 

are 

not  shown 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

0 

0.0 

n 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0  • 

n 

0 

0.0 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

n 

0 

0.0 

0 

0.0 

1 

0 

0.0 

2 

0 

0.0 

1 

0 

0.0 

0 

0.1 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

0 

0.0 

2 

0 

0.0 

5 

0 

0.1 

2 

0 

0.0 

0 

0.0 

1 

0 

0.0 

6 

0 

0.1 

3 

0 

0.0 

0 

0.1 

3 

0 

0.0 

7 

0 

0.1 

3 

0 

0.0 

0 

0.1 

3 

0 

0.0 

8 

0 

0.1 

4 

0 

0.0 

0 

0.1 

2 

0 

0.0 

5 

0 

0.1 

3 

0 

0.0 

0 

0.0 

n 

0 

0.0 

1 

0 

0.0 

1 

0 

0.0 

Segments  with  less  than  a  0.5  percent  probability 
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APPENDIX  K 


NORTON  SOUND  OILSPILL  SCENARIOS 


Requested  by 
The  Alaska  OCS  Office 


Prepared  by 

Alaska  Oil  and  Gas  Association  (AOGA) 
and  the 

Alaskan  Beaufort  Sea  Oilspill  Response 
Body  (ABSORB) 


NORTON  SOUND  OIL  SPILL  SCENARIOS 


INTRODUCTION 

The  oil  production  industry's  first  line  of  defense  of  the 
environment  is  to  not  have  oil  spills.  Great  amounts  of  attention 
are  placed  on  the  proper  selection  of  equipment  and  in  training  to 
prevent  oil  spills.  The  oil  industry  does  not  wish  to  have  oil 
spills  since  spilled  oil  is  the  most  costly  oil  the  oil  industry 
can  produce.  The  following  scenarios  illustrate  how  expensive 
that  oil  could  be  to  the  company  that  spilled  the  oil. 

In  order  to  demonstrate  oil  industry  concepts  of  how  oil  would  be 
cleaned  up  in  the  Norton  Sound  area,  two  worst  case  scenarios 
were  studied.  One  scenario  is  a  high  volume  short  term  blowout 
during  late  open  water  season  where  the  produced  fluids  were  not 
ignited.  Ignition  of  the  oil  would  be  an  environmental  protection 
consideration  if  the  blowout  was  to  become  long  term.  The  other 
scenario  is  a  production  phase  scenario  where  a  large  volume  of 
oil  is  spilled  under  ice  in  the  absence  of  produced  gas. 

I.  Pre-Spill  Contingency  Factors 

It  is  to  be  pointed  out  that  the  factors  listed  below  are  not  all 
inclusive.  The  equipment  mentioned  herein  is  'state-of-the-art' 
however,  it  is  possible  that  better  variations  of  equipment  and 
better  techniques  will  be  developed  between  now  and  the  time  of 
deployment  for  the  Norton  Sound  and  industry  will  want  freedom  to 
beneficially  utilize  such  progress. 

In  order  to  realistically  study  oil  spill  scenarios,  a  list  of 
pre-spill  contingency  factors  need  to  be  assumed  for  the  Norton 
Sound  as  follows: 

1.  There  is  an  oil  industry  supported  oil  spill  cleanup  organi¬ 
zation  for  the  Norton  Sound. 

2.  There  is  an  oil  spill  contingency  plan.  It  is  assumed  that 
this  plan  will  have  oil  spill  trajectory  analyses  in  it  and 
will  have  an  Atlas  depicting  and  rating  the  coastlines  in 
terms  of  oil  spill  sensitivity.  This  plan  would  also  have  a 
map  depicting  submarine  pipeline  routes. 

3.  There  is  a  trained  response  team. 

4.  The  oil  spill  contingency  plan  has  studied  a  series  of  worst 
case  oil  spill  scenarios  as  well  as  several  usual  case 
scenarios.  An  example  of  a  usual  case  scenario  is  a  broken 
hose  occurring  during  a  fuel  oil  transfer  from  a  supply 


vessel  to  the  drilling  rig.  The  worst  case  scenarios  would 
cover  each  of  the  seasons  (freeze-up,  winter,  break-up  and 
open  water) . 

5.  There  is  an  oil  spill  cleanup  organization  warehouse  in  Nome 
containing  a  certain  amount  of  "first  wave"  oil  spill  response 
material.  This  material  amount  and  type  has  been  determined 
by  study  of  the  above  mentioned  scenarios.  An  example  is 

air  transportable  (DeHavilland  Twin  Otter)  response  storage 
boxes  containing  shoreline  protection  equipment  booms  and 
anchor  sets,  sorbents,  bird  scare  away  equipment,  hand 
tools,  and  EPA  approved  shoreline  protection  chemicals.  A 
Twin  Otter  equipped  with  appropriate  landing  wheel  tires  can 
land  on  sandy  and  gravel  beaches  if  no  airstrip  is  nearby. 
Helicopters  can  sling  load  the  boxes  to  the  specific  em¬ 
placement  locations. 

6.  There  are  other  warehouses  operated  by  similar  organizations 
in  Alaska  containing  similar  equipment  that  would  serve  as  a 
"second  wave  response"  to  the  emergency.  This  material  is 
air  transportable  by  Hercules  aircraft  (Lockheed  C-130) . 

7.  It  is  assumed  that  at  least  some- of—the  helicopters  used  in 
support  of  the  oil  industry  have  IFR  capability. 

8.  When  production  is  established  it  is  assumed  that  at  least 
two  of  the  supply  vessels  supporting  the  industry  would  have 
ice  breaking  capability. 


II.  Environmental  Conditions 


SEASON 

(Month) 

OPEN  WATER  (OW) 
(October) 

FREEZE-UP  (FU) 
(November) 

WINTER  (W) 

(March) 

BREAK-UP  (BU) 

(June) 

Currents 

0.5  nautical  miles  per  day 

0.4  nautical  miles  per  day 

less  than  0.4  nautical  miles 
per  day  beneath  ice 

0.4  nautical  miles  per  day 

Winds 

(Climatic 

Atlas) 

Mean  speed  14  knots.  5%  of 
time  is  over  34  knots.  40% 
of  time  is  below  10  knots. 
Vector  wind  flew  is  about 

5  knots  toward  southwest. 

70%  of  time  wind  is  at  9 
knots  or  less  out  of  N,  NE, 
and  E. 

55%  of  time  wind  is  at  7 
knots  or  less  out  of  N,  NE, 
and  E. 

42%  of  time  wind  is  at  8 
knots  or  less  out  of  W 
and  SW. 

Sea  State 

50%  of  time  less  than  5' 

80%  of  time  less  than  8' 

5%  of  time  waves  exceed  12' 
in  height 

Might  have  as  high  as  a  2' 
swell 

Ice  covered 

95%  of  time  less  than  8' 

Air 

Temperature 

(Climatic 

Atlas) 

Average  28°F 

Minimum  4°  F 

Maximum  46°  F 

Average  18°  F 

Minimum  -22°  F 

Maximum  39°  F 

Average  9°  F 

Minimum  -36°  F 

Maximum  35°  F 

Average  49°  F 

Minimum  28°  F 

Maximum  71°  F 

Ice/Snow 

Conditions 

Sea  is  free  of  ice  in 

October 

Thin  slushy  ice  w/lce  pan¬ 
cakes  freezing  into  place 
solidly  by  end  of  month 

Massive  floes  in  some  areas 
and  7  Oktas  (7/8)  ice  cov¬ 
erage  or  concentration  in 
balance  of  area.  Ice  could 
be  rafted  to  6'  thickness. 
Sporadic  transport  up  to  4 
nautical  miles  per  day. 

Massive  floes  w/leads  de¬ 
grading  to  ice  pan  in 
size  by  end  of  break-up 

Visibility 

Less  than  5%  of  time  visi¬ 
bility  is  less  than  2 
nautical  miles 

Less  than  15%  of  time  visi¬ 
bility  is  less  than  2 
nautical  miles 

Less  than  15%  of  time  visi¬ 
bility  is  less  than  2 
nautical  miles 

Less  than  10%  of  time  visi¬ 
bility  is  less  than  2 
nautical  miles 
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UNDER  ICE  OIL  SPILL  SCENARIO  (A) 


III- A.  Spill  Description 

The  spill  source  is  a  submarine  pipeline.  This  would  be  a  highly 
unlikely  event,  but  for  the  sake  of  scenario  development  it  is 
assumed  that  the  pipeline  ruptured  due  to  a  faulty  weld  that 
somehow  survived  visual  inspection,  X-raying  and  extensive  hydro¬ 
static  testing  at  pressures  considerably  above  the  expected  oper¬ 
ating  pressure.  The  break  occurred  March  1  with  10,000  barrels 
of  a  medium  grade  (Prudhoe  Bay  type)  crude  oil  being  released  to 
the  under-ice  surface  over  a  period  of  12  hours.  The  break  in 
the  pipeline. is  located  about  40  nautical  miles  southeast  of  Cape 
Nome.  The  Federal,  State  and  local  agencies  that  are  the  lead 
agencies  for  receiving  this  type  of  information  have  been  notified. 

IV- A.  Spill  Movement/Behavior 

The  release  of  10,000  barrels  of  crude  oil  from  a  pipeline  rupture 
approximately  40  nautical  miles  SE  of  Cape  Nome  is  assumed  to 
take  place  over  a  period  of  12  hours.  Using  an  average  drift 
rate  (for  the  overlying  ice)  of  approximately  0.15  knots  and  an 
average  oil  thickness  (beneath  the  ice)  of  a  little  over  one 
inch,  the  resulting  contamination  would  cover  an  area  of  about  13 
acres.  This  region  of  subsurface  oil  accumulation  would  extend 
about  1.8  nautical  miles  from  the  source  and  would  consist  of  a 
narrow  band  of  oil  approximately  50  feet  wide. 

Since  subsurface  currents  are  assumed  to  be  less  than  0.5  nautical 
miles/day  «1  cm/sec) ,  the  oil  accumulation  would  not  be  displaced 
out  of  the  natural  pockets  and  other  recesses  of  roughness  that 
undersea  ice  is  known  to  possess  and  would  not  be  transported 
beyond  its  initial  point  of  contact  with  the  ice.  If  spill 
recovery  efforts  were  not  conducted,  the  region  of  contamination 
described  above  would  drift  slowly  toward  the  southwest  retaining 
its  original  size  and  configuration.  Any  cracks  in  the  ice  or 
newly  formed  leads  would  likely  result  in  the  release  of  small 
quantities  of  oil  to  the  water  surface — some  oil  might  be  pumped 
(by  natural  rocking  motion  of  the  ice)  to  the  ice  surface. 

Without  extensive  'rupturing  of  the  ice  sheet  (some  of  which  might 
be  rafted  to  a  6 1  thickness)  the  majority  of  the  oil  would  grad¬ 
ually  become  encapsulated  in  the  ice.  The  trapped  oil  would 
remain  well  offshore  throughout  the  remainder  of  the  winter  and 
into  spring. 

Based  upon  BLM  trajectory  analyses,  it  is  likely  that  the  spring 
exposure  of  the  subsurface  oil  would  occur  several  tens  of  miles 
offshore.  The  break-up  and  ablation  of  the  contaminated  ice  (as* 

13  acres)  would  result  in  the  gradual  exposure  of  oil  in  melt 
pools  on  floes  or  in  the  surface  waters  of  cracks/leads  well 
offshore. 


V-A.  Response 
General  Techniques 

Immediately  upon  detection  of  a  leak  from  the  pipeline  indicated 
by  pressure  sensing  and  flow  monitoring  equipment,  spill  recon¬ 
naissance  teams  would  be  released  to  monitor  the  surface  of  the 
ice  along  the  length  of  the  pipeline.  Using  helicopters  and 
small  fixed  wing  aircraft  equipment  would  be  deployed  to  make 
several  measurements  of  the  rate  of  ice  drift  along  the  pipeline. 

A  method  of  monitoring  ice  movement  would  be  to  deploy  passive 
radar  targets  to  document  ice  motion.  These  targets  are  aluminum 
about  the  size  of  a  dish  on  a  wooden  tripod.  Observations  to 
identify  locations  of  surfacing  oil  would  be  made  at  the  same 
time  as  ice  movement  is  monitored. 

To  the  extent  possible,  surface  crews  would  traverse  the  length 
of  the  pipeline  route  affected,  operating  hydrocarbon  detection 
equipment  (impulse  radar,  sniffers,  etc.)  in  a  zig  zag  path. 

Should  these  techniques  fail  to  identify  the  area  of  contaminated 
ice,  ice  breaking  vessels  could  be  deployed  to  break  up  that 
stretch  of  ice  which  was  known  to  be  overlying  the  pipeline  on 
the  day  of  the  spill. 

After  locating  the  contaminated  ice  the  area  would  be  examined 
using  the  hydrocarbon  detection  equipment  and  ice  augers  as 
necessary.  Subsurface,  remote  control  devices  and/or  divers  (if 
safe  to  do  so)  could  also  be  utilized  to  confirm  the  extent  of 
contamination.  These  techniques,  together  with  subsurface 
lighting  procedures  (recently  implemented  in  ABSORB  R  &  D  work) 
would  provide  useful  data  on  the  size  and  nature  of  subsurface 
pooling  of  the  oil. 

Depending  upon  the  nature  of  the  oil  accumulation,  efforts  would 
then  be  directed  to  drill  holes  and/or  partial  trenches  in  the 
ice  over  the  oil  to  concentrate  its  flow  into  thick  pools  for 
burning  in  place.  The  entrapped  oil  would  have  retained  its 
lighter  components  prior  to  exposure  increasing  the  efficiency 
with  which  burning  techniques  might  be  employed. 

Every  effort  would  be  made  by  response  personnel  to  remove  the 
majority  of  oil  from  the  ice  prior  to  break-up.  Using  in  situ 
burning  and  secondary  recovery/flushing  techniques,  it  is  reason¬ 
able  to  assume  that  50%  to  75%  of  the  oil  released  could  be 
eliminated  prior  to  break-up  based  on  current  research  and  field 
tests. 

During  the  spring  break-up  period,  oil  would  soon  begin  to  surface 
as  it  passed  through  opening  brine  channels  and  as  the  ice  began 
to  melt  down  to  the  oil  containing  cavities  nearly  six  feet  below 
the  ice  surface.  This  oil  would  accumulate  in  melt  pockets  on 
the  ice  surface  and  in  open  leads  where  wind  would  concentrate 


such  slicks.  Where  oil  concentrations  are  low,  dispersants  might 
be  used  to  avoid  potential  damage  to  mammals  and  birds.  With  the 
aid  of  frequent  fixed  wing  reconnaissance  flights,  helicopters 
could  then  be  deployed  to  specific  sites  of  high  concentration  in 
order  to  drop  igniters  on  to  the  slicks.  The  residue  from  burning 
would  be  retrieved  within  the  same  day  that  burning  occurs.  Such 
treatment  (burning  and  dispersants)  would  be  used  until  open 
water  operations  could  commence  with  vessels  equipped  with  skimmers 
sorbents  and/or  dispersant  application  apparatus. 

These  early  spring  cleanup  activities  could  easily  account  for 
the  elimination  of  at  least  50%  of  the  remaining  oil.  Thus, 
winter  and  spring  cleanup,  together  with  natural  degradation  and 
evaporation,  would  likely  result  in  less  than  10  to  15%  of  the 
original  10,000  barrels  remaining  in  the  offshore  waters  upon  the 
completion  of  break-up. 
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K-2 


LATE  SUMMER  BLOWOUT  SCENARIO  (B) 


III— B.  Spill  Description 

The  spill  is  caused  by  a  surface  blowout  which  resulted  from  a 
mechanical  failure.  The  blowout  occurred  October  5.  The  medium 
grade  crude  oil  is  sprayed  into  the  atmosphere  and  falls  onto  the 
water  surface  at  a  rate  of  3300  barrels  per  day.  A  total  of 
10,000  barrels  is  discharged  over  a  3  day  period  prior  to  re¬ 
gaining  control  of  the  well.  The  well  is  located  in  the  south¬ 
east  corner  of  the  sale  area.  All  non-essential  personnel  evacuate 
the  rig  to  a  workboat  or  to  shore,  by  helicopter.  The  Federal, 
State  and  local  agencies  that  are  lead  agencies  for  receiving  this 
type  of  information  have  been  notified. 


assumed  to  be  toxic.  McAuliffe  (see  bibliography)  states  this 
toxicity  concentration  would  drop  to  harmless  levels  for  fish  in 
less  than  one  hour  after  having  been  spilled.  Impact  on  the  Yukon 
Delta  shoreline  in  the  event  of  a  spill  during  a  34  kt  storm  with 
a  possible  accompanying  2.5  meter  storm  surge  and  the  resulting 
oil  spill  cleanup  response  is  covered  in  Section  VI.  The  balance 
of  scenario  discussion  in  this  Section  V  assumes  average  weather 
conditions  to  be  present  during  the  duration  of  the  oil  spill 
cleanup  activity.  In  the  absence  of  storm  conditions,  oil  can  be 
expected  to  reach  the  shoreline  in  about  5  days.  Impact  on  the 
shoreline  and  cleanup  response  is  covered  in  Section  VI. 

Status  of  the  spill  after  various  times  is  as  follows: 


IV-B.  Spill  Movement/Behavior 


Time 


Status 


The  near-freezing  surface  water  causes  a  relatively  thick  slick. 
Estimated  film  thickness  is  about  .1  inch.  Assuming  a  .1  inch 
thickness,  the  areal  extent  covered  by  the  slick  will  be  extremely 
small,  as  shown  below: 


3  days 


10  days 


Blowout  controlled.  Highest  concentration  of  oil  is 
at  rig.  Some  oil  nearing  shoreline. 

Most  oil  either  on  shoreline  or  blown  out  to  sea. 


Time 


1  day 

2  days 

3  days 


Amount  Discharged 


Areal  Extent 


30  days 


All  oil  either  on  shoreline  or  dispersed  in  open  water. 


3,300  bbls 
6,600  bbls 
10,000  bbls 


.08  miles2 
.16  miles2 
.24  miles2 


V-B.  Response 
General  Techniques 


The  5  kt  vector  wind  to  the  southwest  combined  with  the  small 
impact  of  current  causes  about  4  nm/d  movement  to  the  southwest. 
The  areal  extent  of  the  slick  will  increase  with  time  due  to  the 
gravitational  flow  and  the  spreading  effect  of  the  wind.  The 
mean  wind  speed  is  14  kts  which  will  move  the  spill  around  sig¬ 
nificantly  more  than  the  net  transport.  Also,  the  wave  and  wind 
energy  will  promote  natural  dispersion  of  the  oil  and  will  tend 
to  emulsify  the  plick.  A  significant  amount  of  the  oil  will 
evaporate,  both  at  the  initial  discharge  through  the  air,  and  as 
the  oil  weathers  on  the  water.  Biodegradation  is  minimal  during 
the  cleanup  period. 


At  the  time  the  spill  occurs  it  is  very  likely  that  a  boat  will 
be  available  to  immediately  deploy  the  boom  and  skimmer  kept  at 
the  rig.  The  boat  operates  the  skimmer  storing  the  skimmer 
product  in  internal  tanks.  Additional  boats  from  other  operator's 
rigs  are  called  in  to  assist,  along  with  their  rig's  booms  and 
skimmers.  The  boats  skim  continuously  and  shuttle  skimmer  produce 
to  another  rig  in  the  area  for  treatment  through  its  contaminated 
oil  drain  treatment  system.  The  oil-free  water  is  discharged  to 
the  ocean  and  the  oil  is  stored  in  fuel  and  ballast  tanks.  A 
burner  is  deployed  on  the  nearby  rig  for  disposing  of  the  recov¬ 
ered  oil. 


Storms  out  of  the  north  and  the  southwest  flow  will  drive  the 
slick  onshore  in  and  around  the  Yukon  Delta  in  the  Clarence  Rhode 
National  Wildlife  Refuge.  Assuming  15%  evaporated,  50%  recovered 
by  mechanical  methods,  and  10%  naturally  dispersed,  then  approxi¬ 
mately  2500  barrels  (25%)  of  the  oil  will  remain  to  impact  the 
shoreline.  A  substantial  amount  of  the  remaining  oil  could  be 
chemically  dispersed  prior  to  hitting  the  beach.  Depending  on 
weather  conditions,  freeze-up  will  have  started  by  mid-October 
with  some  coves  possibly  protected  by  new  ice,  which  will  impede 
the  movement  of  oil  onto  the  shore. 

Considering  that  the  spill  will  have  to  be  transported  a  minimum 
of  20  miles  to  reach  the  shoreline,  a  34  kt  storm  out  of  the 
northeast  could  move  the  entire  slick  ashore  in  less  than  one 
day.  Some  of  the  water  soluble  portion  of  the  crude  oil  can  be 


Also,  immediately  after  the  spill  occurs,  dispersant  chemical  and 
additional  boom  skimmers  and  other  supplies  are  sent  out  by  boat 
from  Nome.  Small  items  and  expert  cleanup  personnel  are  sent  out 
by  helicopter.  At  least  one  helicopter  is  sent  out  outfitted 
with  dispersant  application  equipment  that  is  normally  warehoused 
in  Nome. 

A  type  of  skimmer  that  could  be  stored  at  Nome  and  used  to  augment 
the  rig  skimmer  could  be  the  SOCK  (Spilled  Oil  Containment  Kit) 
skimmer  that  was  originally  developed  for  the  Gulf  of  Alaska.  It 
has  been  tested  to  skim  over  200  gallons  per  minute  in  the  Mexican 
oil  spill  and  in  its  latest  prototype  has  demonstrated  good 
performance  to  8'  wave  height.  It  utilizes  vessels  of  convenience 
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without  the  need  for  retrofitting  and  operating  personnel  remain 
safely  aboard  the  vessel  at  all  times.  This  unit  and  its  oil 
water  separator  are  air  deployable  in  a  Hercules  airplane.  This 
skimmer  has  now  reached  a  state  of  development  where  it  is  about 
to  become  a  commercially  manufactured  item. 

Other  immediate  action  includes  mobilizing  a  large  supply  of 
dispersant  chemical,  and  application  airplanes  from  outside  the 
area.  The  dispersant  airplanes  and  additional  chemicals  are 
flown  to  Nome  to  prepare  for  large-scale  use  in  case  mechanical 
cleanup  becomes  ineffective  due  to  weather  conditions.  Also, 
weather  forecasts  are  obtained  from  the  National  Weather  Service 
for  use  with  the  trajectory  analyses  computer  model  to  forecast 
spill  movement  and  shoreline  impact  location.  Response  crews  and 
beach  cleanup  equipment  are  mobilized  to  the  Yukon  Delta  area. 

The  skimming  operation  continues  at  the  rig  with  occasional  boom 
replacement  due  to  damage  by  the  boats  operating  the  skimmers. 
Small  patches  of  oil  that  escape  the  boom  are  dispersed  using 
dispersants  applied  from  the  boats  and  helicopters.  Due  to  the 
thick  layer  of  oil  contained  by  the  boom,  skimming  is  highly 
efficient. 

After  the  blowout  has  been  controlled,  the  boom  is  detached  from 
its  anchor  point  around  the  rig  and  the  small  remaining  slick  is 
completely  encircled.  Skimming  operations  continue  using  the 
workboats.  Small  patches  of  oil  remaining  after  the  skimmers 
become  ineffective  due  to  small  slick  thickness,  and  are  dis¬ 
persed  using  chemicals. 

In  the  event  sea  conditions  preclude  mechanical  recovery,  per¬ 
mission  is  obtained  to  apply  chemical  dispersants  using  airplanes. 
The  application  is  highly  effective  for  dispersing  the  oil  and 
eliminating  the  impact  on  the  shoreline. 

Timetable  of  cleanup  status: 


Logistics 

In  a  remote  area  like  the  Norton  Sound,  normally  each  rig  has  two 
workboats.  Usually  one  boat  will  be  enroute  or  at  the  Nome  dock, 
and  one  boat  will  be  at  the  rig.  Response  time  to  the  rig  will 
be  approximately  12  hours,  based  on  4  hours  loading  and  8  hours 
to  travel  the  80  miles  at  around  10  kts.  Small  items  and  all 
personnel  are  moved  by  IFR  equipped  helicopters ,  either  internally 
or  as  external  sling  loads.  All  other  boats  and  helicopters 
supporting  exploration  drilling  elsewhere  in  the  area  will  also 
be  available  to  provide  assistance. 

Logistics  for  shoreline  cleanup  are  by  IFR  helicopter  and  trans¬ 
port  aircraft  operating  out  of  the  Kotlik  airstrip. 

Resources 

All  of  the  equipment  and  techniques  required  are  existing,  proven 
and  within  the  state-of-the-art.  The  type  and  amount  of  equipment 
required  for  summer  cleanup  is  typical  of  exploration  drilling  in 
other  open  water  areas.  Other  cleanup  organizations  in  Alaska 
would  make  their  warehouse  stocks  available  for  air  transport  to 
Nome  as  needed  to  back  up  withdrawals  from  the  Nome  warehouse. 

Other  applicable  equipment  would  also  be  deployed  to  Nome  for 
usage  as  back-up  in  the  event  circumstances  took  an  unexpected 
turn  making  the  equipment  needed. 

With  the  removal  of  nearshore  ice  functioning  as  a  barrier  to  the 
movement  of  oil  toward  shore,  summer  open  water  conditions  would 
conceivably  leave  a  portion  of  the  Yukon  Delta  shoreline  exposed 
to  possible  oil  contamination.  Trajectory  analyses,  however, 
indicate  that  the  remaining  1000-1500  barrels  of  oil  would  continue 
to  move  offshore.  Open  water  and  dispersant  recovery  techniques 
would  continue  until  oil  concentrations  reach  such  low  levels 
that  response  was  no  longer  required.  Based  on  reconnaissance 
flights  at  the  time  of  an  incident,  trajectories  would  be  plotted 
to  be  certain  that  no  shoreline  is  about  to  become  contaminated. 


Time 


Status 


Logistics 


3  days 


10  days 


30  days 


Blowout  controlled.  Intense  skimming  inside  contain¬ 
ment  boom.  Open  water  patches  being  dispersed  from 
helicopters  or  boats.  Shoreline  cleanup  equipment 
and  manpower  mobilized. 

Open  water  cleanup  concluded.  Dispersant  application 
by  airplane  continuing  if  necessary. 

All  open  water  activity  concluded.  Freeze-up  begin¬ 
ning.  Shoreline  cleanup  continuing. 


All  of  the  initial  staging  and  equipment  transport  activities 
would  be  coordinated  out  of  Nome.  These  activities  would  involve 
helicopter  and  fixed  wing  operations,  transport  of  personnel  and 
small  vehicles  (snow  machines,  tracked  vehicles,  sleds,  etc.)  out 
onto  the  ice,  and  possibly  the  deployment  of  ice  breaking  vessels 
and/or  air  cushion  vehicles  (2  to  4  man  capacity  type)  to  the 
spill  cleanup  site. 

Depending  on  net  ice  movements  and  the  success  of  oil  recovery/dis¬ 
persants/burning  operations,  additional  staging  areas  might  be 
established  at  or  near  the  southern  shoreline  of  Norton  Sound. 
Existing  airstrips,  such  as  that  at  Kotlik  might  be  utilized  to 
support  the  cleanup  program  as  the  contaminated  ice  zone  moves 
southwest  out  of  Norton  Sound. 
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Field  crews  at  the  outset  would  be  housed  at  Nome  and  moved  out 
on  to  the  ice  each  day.  Temporary  shelters  could  be  erected  on 
the  ice  at  several  locations  and  a  landing  strip  might  be  pre¬ 
pared  (depending  on  ice  conditions)  to  enable  fixed  wing  support. 
It  is  expected  that  industry  support  helicopters  in  the  area  will 
have  IFR  capability. 

Throughout  the  winter,  spring,  and  summer  cleanup  operations, 
liaison  would  be  maintained  with  RRT  (Federal  and  State  Regional 
Response  Team)  members  and  other  regulatory/public  interest 
groups.  These  efforts  would  be  conducted  to  assure  compliance 
with  all  regulations  and  to  assess  and  document  the  full  impact 
of  the  spill  as  well  as  the  cleanup  operations. 

Resources 

Although  this  oil  spill  scenario  reflects  a  production  phase  in 
the  Norton  Sound,  it  is  clear  that  ample  human  and  hardware 
resources  would  be  available  out  of  Nome.  The  amounts  and  types 
of  equipment  required  to.  respond  to  a  spill  of  this  nature  are 
well  within  the  present  day  capabilities.  While  some  portions  of 
the  response  would  definitely  be  labor  intensive,  the  successful 
implementation  of  response  techniques  described  in  this  scenario 
could  be  achieved  with  personnel  available  to  the  industry  now. 
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SHORELINE  CLEANUP  -  YUKON  DELTA 
VI.  Spill  Description  and  Behavior 

The  spill  scenario  describes  a  blowout  during  mid-October  under 
storm  conditions  in  Norton  Sound  from  a  rig  located  in  the  south¬ 
east  corner  tract  of  the  sale  area.  The  storm  out  of  the  north 
pushes  the  slick  toward  shore  in  the  Yukon  Delta  area  in  and 
around  the  Clarence  Rhodes  National  Wildlife  Refuge.  2500  barrels 
are  available  to  impact  the  shoreline  areas  after  a  20  mile 
journey  across  the  waters  of  the  Sound.  With  storm  conditions, 
the  oil  is  windrowed  with  the  first  oil  impacting  the  shoreline 
within  24  hours.  Due  to  the  near  freezing  temperature  of  the 
water,  the  oil  is  thickened  and  the  blowing  wind  has  caused 
windrows  with  those  oils  at  the  edge  of  the  slick  (approximately 
50%)  quickly  emulsifying  in  the  high  energy  state  of  the  waters 
from  the  storm. 

Response 

The  immediate  news  of  the  blowout  has  triggered  response  to  the 
rig  by  the  attendant  vessels  and  response  crews  in  Nome.  Noti¬ 
fication  of  the  spill  was,  of  course,  made  to  all  Federal,  State 
and  local  (including  impacted  village  councils)  agencies  that 
require  notification  of  an  event  of  this  type.  In  addition,  the 
Calista  Native  Corporation  and  the  Bering  Straits  Native  Corpora¬ 
tion  was  also  informed.  At  the  same  time  a  small  (2  person) 
reconnaissance  crew  with  a  portable  command  post  and  communica¬ 
tions  equipment  are  deployed  to  Kotlik.  From  trajectory  analyses 
and  real  time  observation  by  helicppter,  it  is  known  that  the 
majority  of  the  impact  will  be  in  the  Delta  area  adjacent  to 
Kotlik.  However,  the  flow  from  the  Yukon  River  and  its  distribu¬ 
taries  creates  eddies  around  the  Delta  area  pushing  the  oil  to 
the  east  of  the  Delta  as  well. 

The  first  team  at  the  village  of  Kotlik  would  set  up  a  command 
post  facility  near  the  airstrip  and  make  direct  contact  with  the 
village  council.  The  reconnaissance  crew  and  a  village  repre¬ 
sentative  (and  an  interpreter  if  necessary)  would  then  start  a 
shoreline  reconnaissance  as  weather  and  the  arrival  of  additional 
helicopter  support  arrives.  Arrangements  are  made  in  Nome  in  the 
meantime  to  ship  shoreline  protection  and  response  boxes  to 
Kotlik  and  to  provide  additional  response  team  callout  for  shore¬ 
line  cleanup  crews  from  Anchorage  bases.  Additional  aircraft, 
air  cushion  vehicles  (2  to  4  man  carrying  capacity  type)  river 
boats  and  fuel  are  relayed  into  Kotlik  to  support  the  pending 
shoreline  cleanup  tasks.  Additional  equipment  of  this  nature  and 
personnel  can  be  supplied  from  Bethel  and/or  St.  Marys  depending 
on  weather  and  logistics  conditions  in  Nome. 

Shoreline  specialists  (such  as  Dr.  Ed  Owens,  Woodward-Clyde;  Dr. 
Jan  Cannon,  University  of  Alaska;  and  Miles  Hayes,  Research 
Planning  Institute)  are  put  on  call  for  technical  assistance  for 
potential  cleanup  tasks.  As  dictated  by  the  reconnaissance 


surveys,  these  people  including  the  village  representative  may  be 
employed  to  assist  in  the  decision  of  when  it  will  cause  less 
damage  to  the  environment  to  simply  leave  the  oil  as  is.  These 
decisions  would  be  coordinated  with  the  applicable  Federal  and 
State  agencies  (including  the  Regional  Response  Team)  . 

Observations  show  that  the  oil  and  emulsions  that  have  moved 
onshore  have  been  incorporated  into  the  tundra  and  some  small 
onshore  lakes  and  some  of  the  sloughs  and  distributaries  of  the 
Yukon  River.  This  development  is  a  result  of  the  2.5  meter  storm 

surge  that  developed  in  the  31  kt  wind  storm  that  was  in  progress 

at  the  time  of  the  oil  spill  occurrence  at  the  drilling  rig.  The 
early  freeze-up  conditions  create  a  delicate  tundra  environment; 
however,  due  to  the  time  of  the  year,  the  majority  of  the  migra¬ 
tory  birds  have  already  left  the  area.  The  environmental  con¬ 
ditions  of  freezing  have  helped  to  protect  some  of  the  tundra 
areas  being  impacted  with  oil  and  emulsion  due  to  the  ice  being 

formed  in  the  tundra,  and  the  crust  formed  by  the  blowing  snow  in 

the  upper  story  of  tundra  growth.  This  partial  ice  cover  protects 
some  of  the  environment  by  not  allowing  full  penetration  of  the 
oil  into  the  tundra.  The  shoreline  is  a  combination  of  high 
energy  and  low  energy  beaches. 

The  original  quantity  of  2,500  barrels  of  oil  has  inundated  the 
beach  with  500  barrels  being  spread  and  mixed  along  with  the 
eroding  tundra  scarps,  approximately  1,500  barrels  of  oil  and  the 
additional  emusified  oil  has  inundated  the  high  energy  beaches, 
river  sloughs  and  mud  flats  adjacent  to  the  Yukon  Delta.  An 
estimated  500  barrels  is  eddied  into  some  of  the  quieter  low 
energy  beaches  east  of  the  Delta. 

The  shoreline  response  headquarters  set  up  at  the  Kotlik  airstrip 
are  the  operations  base  for  the  three  response  needs.  Small 
crews  using  a  combination  of  containment  and  mechanical  recovery 
equipment  (small  booms,  skimmers  of  proven  Arctic  design,  pumps 
and  sorbents)  to  recover  and  incinerate  the  oil  stranded  by  the 
storm  surge  in  the  inland  lakes  and  river  sloughs.  These  crews 
are  supported  by  river  boats,  helicopters,  and  small  air  cushion 
vehicles  (2  to  4  man  capacity)  to  minimize  tundra  damage  (30% 
removal  and  disposal) . 

The  reconnaissance  in  the  area  of  the  tundra  scarps  shows  the 
majority  of  the  oil  has  mixed  with  the  soil  and  organic  debris 
(peat)  and  less  than  10%  of  the  500  barrels  is  available  for 
mechanical  recovery.  The  remainder  of  these  oils  along  with  the 
oil  saturated  peat  are  ignited  with  air  deployable  igniters,  from 
surface  ignition  with  portable  propane  burners  or  manually  re¬ 
covered  and  burned  in  small  portable  incinerators.  This  burning 
produces  a  final  disposal  of  30  to  40%  with  residues  being  removed 
to  a  central  inland  disposal  location  set-up  permitted  to  be  near 
the  village  of  Kotlik  for  further  incineration. 

The  third  area,  low  energy  beaches  and  oiled  mud  flats,  require  a 
combination  of  response  techniques.  Arrangements  for  utilization 
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OIL  BALANCE 


of  local  personnel  and  their  small  boats  provide  additional 
equipment  supplemented  by  response  boats  from  the  oil  spill 
response  organization  stored  at  Nome,  small  three  wheeled  all 
terrain  vehicles  and  shoreline  protection/containment  booms 
(Skimmex  type)  for  using  on  mud  flats  in  the  tidal  areas  all 
together  provide  the  basic  response  items.  Oil  is  corraled 
inside  the  booms  and  is  washed  off  the  beaches  utilizing  small 
pumps  for  a  low  pressure  wash.  The  water  and  ice  on  the  mud 
allow  the  oil  to  be  moved  back  into  the  water  where  it  can  be 
contained  by  booms  (30%).  Contained  oil  can  either  be  mechan¬ 
ically  removed  and  incinerated  in  portable  incinerators  on  the 
beach  or  in  areas  not  capable  of  supporting  men  and  equipment  may 
be  burned  in  situ  (40%  recovery  at  80%  burn) . 

These  three  response  reactions  to  the  oil  spill  would  be  utilized 
immediately  during  and  after  the  storm  until  freeze-up  would 
allow  no  further  recovery  operations.  The  locations  of  the 
remaining  oil  would  be  marked  by  suitable  markers  so  that  during 
spring  breakup  helicopter  and  air  cushion  vehicles  could  be 
utilized  to  locate  and  burn  in  situ  oil  as  it  surfaced  through 
ablation  (and  some  brine  channel  migration  in  the  nearshore 
areas) .  The  very  small  areas  could  be  incinerated  with  portable 
propane  burners  to  remove  all  visible  traces.  These  methods 
would  burn  or  remove  60  to  80%  of  the  remaining  oil. 

The  remainder  of  the  crude  oil  and  emulsions  left  by  the  cleanup 
process  would  be  mixed  into  the  environment  not  allowing  mechanical 
recovery  or  disposal  and  would  be  the  only  remaining  oil.  The 
majority  of  this  oil  would  be  on  the  tundra  receiving  the  storm 
surge.  These  contaminated  areas  could  be  rehabilitated  utilizing 
the  addition  of  special  fertilizer  to  the  tundra  to  allow  quicker 
assimilation  of  the  oil  by  the  natural  system.  These  type  recovery 
techniques  have  been  successfully  utilized  in  other  regions. 


2500  Bbls 


Tundra  Scarps  -  500  bbls 

50  bbls  mechanically  recovered 

135-180  bbls  burned  in  situ  with  the  oil  con¬ 
taminated  peat  (residue  to  disposal) 

270  bbls  mixed  into  organics. 

Storm  Surge  -  (Tundra,  lakes  and  river  distribu¬ 
taries)  -  1500  bbls. 

450  bbls  mechanically  removed 

50  bbls  additional  evaporation 

1000  bbls  remaining 

Low  energy  beaches  and  mud  flats  -  500  bbls 

135  bbls  mechanical  recovery 

144  bbls  In  situ  burn  (with  peat) 

221  bbls  remaining 
Spring  breakup  -  1490  bbls 

In  situ  burning  of  available  oil  at  60%  efficiency 
removes  890  bbls  with  a  remainder  of  600  bbls  in 
the  environment  unavailable  for  recovery. 

600  bbls  of  10,000  bbls  not  recovered.  Majority 
of  this  oil  remains  in  the  tundra  and  restoration 
efforts  are  utilized  to  enhance  biodegradation. 
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"ABSORB  Oil  Spill  Contingency  Plan” 

Alaska  Beaufort  Sea  Oil  Spill  Response  Body 

"Aerial  Mapping  of  Sea  Ice  in  the  Bering  Sea  -  1979" 

Proprietary  Industry  Report 

"Climatic  Atlas  of  the  Outer  Continental  Shelf  Waters 
and  Coastal  Regions  of  Alaska" 

U.S.  Dept.  Of  Interior,  BLM  and  OCSEAP 

"Coastal  Processes  and  Morphology  of  the  Bering 
Sea  Coast  of  Alaska" 

Asbury  H.  Sallenger  U.S.G.S.  R.U.  431  1978 

"Combustion:  An  Oil  Spill  Mitigation  Tool" 

Published  November,  1979 
U.S.  Department  of  Energy 

"Dispersal  and  Alteration  of  Oil  Discharged  onto  a 
Water  Surface"  (table  2) 

Published  in  a  symposium  held  on  Fate  and  Effects  of 
Petroleum  Hydrocarbons  in  Marine  Ecosystems  and  Organisms 
Nov  10-12,  1976  Seattle,  Washington.  By  Clayton  D.  McAuliffe 

"Environmental  Assessment  of  the  Alaskan  Continental  Shelf" 

Hazards  and  Dupre  (Dept,  of  Geology,  U.  of  Houston) 

"Environmental  Assessment  of  the  Alaskan  Continental  Shelf" 

NOAA  U.S.  Dept,  of  Commerce  April  1978  -  March  1979 

"Evaporation  Rates  of  Complex  Hydrocarbon  Mixtures  under 
Environmental  Conditions" 

J.  S.  Nadeau  and  D.  Mackay 

Spill  Technology  Newsletter,  March  -  April  1979 

"Investigations  to  Determine  the  Transport  of  Oil  in  Arctic  Waters" 
Ivan  M.  Lissauer  and  Peter  A.  Tebeau 

U.S.C.G.  R.  &  D.  Center  Avery  Point  Groton,  Connecticutt 

"Proceedings  of  the  Third  Arctic  Marine  Oilspill  Program" 

Technical  Seminar  June  3-5,  1980  Edmonton,  Canada 

"The  Fish  and  Wildlife  Resources  of  the  Norton  Sound  Region" 

William  F.  Gusey  Shell  Oil  Company  Houston  1979 

"United  States  Coast  Pilot  -  Pacific  and  Arctic  Coasts" 

7th  edition  (1964)  U.S.  Dept,  of  Commerce/Coast  and  Geodetic  Survey 

"Yukon  Delta  Coastal  Processes  Study" 

R.U.  208  Environmental  Assessment  of  the  Alaskan  Continental 
Shelf,  Hazards  March,  1979 
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INDEX 


AMOCO  Cadiz  tanker  oilspill  146 

AMOCO  Production  Company  119-120, 
138,193 

Accident  rates  106-107 

Air  quality  96 
impacts  245-246 

Alakanuk  43,44,132 

Alaska  Automated  Land  Records 
System  (AALRS)  93 

Alaska  Coastal  Management  Act 
(ACMA)  of  1977  88 

Alaska  Coastal  Management  Program 
(ACMP)  88,238 

Alaska  Coastal  Policy  Council 
240 

Alaska  Coastal  Region  Multi-Agency 
Oil  and  Hazardous  Substances 
Pollution  Contingency  Plan 
110-111 

Alaska  Cooperative  Oilspill 

Response  Planning  Committee 
(ACORP)  112 

Alaska  Gold  Company  57,94 

Alaska  Maritime  National  Wildlife 
Refuge  46,92 

Alaska  National  Interest  Lands 
Conservation  Act  of  1980 
45-46,85,92 

Alaska  Native  Claims  Settlement 
Act  (ANCSA)  of  1971  93,94 

economic  effects  79 

Alaska  plaice  152 

Aleutian  Canada  goose  70 

Alternatives 

analysis  of  29-30 

Anderson  sedge  75 

Andreafsky  Wilderness  85 

Anvil  Creek 

gold  rush  41,76 
See  also  Nome 

Arctic  char  150 

Arctic  ("blue")  cod  65,66,152 


Arctic  loon  69 
Arctic  sage  75,182 

Association  of  Village  Council  Presidents, 
Inc.  (AVCP)  44 

Bathymetry  37 

Bear  Creek  Mining  Company  121 

Bering  Land  Bridge  40,77,84 

Bering  Land  Bridge  National  Preserve 
46,92 

Bering  Sea 

oil  leasing  122-124 
storm  surges  39 
water  quality  95 

Bering  Strait  Coastal  Resource  Service 
Area  91,241-243 

Bering  Strait  Native  Corporation  (BSNC) 

43 


Best  available  and  safest  technology 
(BAST)  31 

Biogenic  gas  35,115 

Biological  resources 
description  59-75,98 

Biological  resources  (impacts) 
Alternative  I  145-187 

Alternative  II  195 

Alternative  III  198-199 

Alternative  IV  205-210 

Alternative  V  216-221 

Alternative  VI  224-229 

irreversible  commitment  249 

Biological  Task  Force  160 


Bird  populations 
Alternative  I 
Alternative  II 
Alternative  IV 
Alternative  V 
Alternative  VI 
protection  of 

Birds  67-71 
abundance 
colonies 
seasonal 
trophic 

Black  brant 


(impacts) 

23,156-161 

195 

26,199,206-207 

28,217-218 

226-227 

18 


distribution  67-68 


and 
67 

occurrence  68-69 
relationship  68 

69 
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Black  guillemot  68 

Black  scoter  70 

Black  turnstone  69,70 

Black-legged  Kittiwake  67,68 

Block  deletion  8 

Alternative  IV  25-26,29-30 

Alternative  V  27-28,30 

Alternative  VI  28-29,30 

Bornite  minerals  deposit  121-122 

Bureau  of  Land  Management  Studies 
Program  96-100 

Bureau  of  Land  Management  Townsite 
Trustee  94 

Buzzards  Bay  Oilspill  146 

Cackling  Canada  goose  69 

Calista  Corporation  119-120,138 

Canadian  Lost  River  Mining 
Corporation,  Ltd.  118 

Cape  Nome 

enclave  assumption  242 
Iditarod  trail  86 
non-enclave  assumption  144-145 
onshore  facilities  239-240 
terminal  12,236 

Cape  Nome  Roadhouse 
protection  of  233 

Cape  Wooley 

native  relocation  124 

Capelin  66 

Cetaceans 
See  Whales 

Chevak  43,44 

Chukchi  Sea 

oil  leasing  122-124 

Circulation  37-39 

Clarence  Rhode  National  Wildlife 
Range  46,92 

geese  concentrations  69 
Clean  Water  Act  244 
Cleone  (shipwreck)  85 


Coastal  habitats  59-61 
oilspill  potential  17-18 
See  also  Yukon  River  Delta  habitats 

Coastal  Policy  Council 
guidelines  88 

Coastal  Resource  Service  Area  (CRSA) 

Coastal  Zone  Management  88-92 
impacts  238-243 
mitigating  measures  21 

Coastal  Zone  Management  Act  of  1972 
(CZMA)  88,238 

Cod  68 

Commercial  fisheries 

See  Fisheries  industry 

Common  murre  67,68 

Common  raven  71 

Common  snipe  70 

Community  infrastructure 
Nome  52-59 

Commuters  22,188,191,192 

Comprehensive  Employment  and  Training 
Act  (CETA)  79 

Contaminant  distribution  96-97 

Cook  Inlet  Response  Organization  111 

Crabs  64 
King  64-65 
oilspill  152-153 

Crested  auklet  67 

Cultural  resources  84-85 
impacts  229-231 
protection  of  12-13 

Cumulative  effects 
defined  176,186 

Current  scours  34,115 

District  Coastal  Management  Program 
(CMP)  88 

Dolly  Varden  150 

Draft  Environmental  Impact  Statement 
(DEIS) 

preparation  of  5 

Drift  bottle  studies  38 


88 
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Dunlin  70 
Earthquake 

See  Geologic  hazards 
Seismology 

Ecological  death  153 

Economic  Development  Administration 
(EDA)  44 

Economy  75-83 

local  76-83,188,196,200,210-211, 

221.229 

regional  75-76,187-188,195,200, 

210.221.229 

state  75-76,187-188,195,200,210, 

221.229 


Economy  (impacts) 

100 

Alternative 

I 

187- 

-194 

Alternative 

II 

195- 

-196 

Alternative 

III 

200 

Alternative 

IV 

210- 

-211 

Alternative 

V 

221 

Alternative 

VI 

229 

irreversible  commitment  249 
village  139-141 

Education  143,204,215 
Nome  53-54 

Effects  research  98-99 

Electric  service  (utility) 

Nome  52,143,203,215 

Emergency  Residential  Rent 

Regulation  and  Control  192 

Emmonak  43,44 

Emperor  goose  69 

Employment  82 
impacts 

Alternative  I  11,12,22,188-192 
development  activities  103 
exploration  activities  102 
production  activities  104 
village  52 


Endangered  and  threatened  species 
(impacts)  Cont'd. 

Alternative  III  199 

Alternative  IV  209-210 

Alternative  V  219-221 

Alternative  VI  228-229 

irreversible  commitment  249 

Endangered  Species  Act  of  1973 
3-4,73-74 

Energy 

facility  siting  88-89 
geothermal  83 
imports  1,24-25 
wind  power  83 

Environmental  Studies  Program  96-99 

Eskimo 

culture  42 
Inupiat  40 
Nome  125 
population  78-80 
Yupik  40,41 

Estuarine  flow  60 

Fairways  18-19 

Faults  34,97,115 

Federal  Water  Pollution  Control  Act 
113-114 

Fire  Services  54-55,143,215 

Fish  resources 

Norton  Sound  61-62 

Fish  resources  (impacts) 

Alternative  I  149-154 

Alternative  II  195 

Alternative  III  198 

Alternative  IV  205-206 

Alternative  V  216-217 

Alternative  VI  225 

Fisheries  industry  62,63,75-76 
economic  base  80-81 
outlook  81-82 


Enclave  assumption  22,146,242 

Endangered  and  threatened  species 
73-75 

Endangered  and  threatened  species 
(impacts) 

Alternative  I  177-187 

Alternative  II  195 


Fisheries  industry  (impacts) 


Alternative  I 
Alternative  III 
Alternative  IV 
Alternative  V 
Alternative  VI 


23,154-155 

199 

206 

217 

225-226 


100 


Fluorite-tin-tungsten  deposit  118,193 
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Fortuna  Ledge  43,44 

Fuel  (home  use)  56 

Geologic  hazards  31-35,97,114-117 
See  also  Biogenic  gas 

Current  scours 
Faults 
Ice  forces 
Sedimentation 
Seismology 
Sheet  flow 
Storm  surges 
Thermogenic  gas 

Geology,  environmental  31-35 

Geomorphology 
delta  60 

Gold  Rush  41,76 

Golden  eagle  71 

Government,  municipal 
Nome  52-53 

Greater  scaup  70 

Green-winged  teal  70 

Gulf  of  Alaska  Cleanup  Organization 
111 

Gyrfalcon  71 

Health  services  42-43,58-59,144, 
204,215 

Heritage  Conservation  and  Recreation 
Service  (HCRS)  84-85 

Herring  64 

Hooper  Bay  43,44 

Horned  puffin  67,68 

Housing  42-43,56-58 

impacts  22,26,141-142,203,204,215 

Hunting  47-51,69 

Hydrocarbons,  transportation  15-16, 
104,150 

Ice  forces  115 

Ice  formations 

Bering  sea  oceanic  ice  33 
flaw  lead  and  ice  pressure 
areas  33 

flaw  lead  areas  32 
ice  growth  and  compaction 
areas  33 


Ice  formations  Cont’d. 

nearshore  pack  ice  areas  32 
Norton  Sound  pack  ice  33 
persistent  polynyas  33 
stable  fast  ice  areas  32 

Ice  hazards  31,32-35 

Iditarod  National  Historic  Trail 
19,21,85-86 
protection  of  233 
recreation  impact  232 

Iditarod  race  85-86,232 

Illinois  (shipwreck)  85 

Impacts 

analysis  of  29-30 
assessment  101-124 

Income  levels  82 
village  51-52 

Indirect  effects  (oilspills) 
marine  mammals  165-166 

Industry  activity 

development  102-104 
Alternative  I  11,12 
Alternative  IV  25 
Alternative  V  27 
Alternative  VI  28 
exploration  101-102 
Alternative  I  11 
Alternative  IV  25 
Alternative  V  27 
Alternative  VI  28 
production  104 

Alternative  I  12 
Alternative  IV  26 
Alternative  V  27 
Alternative  VI  29 

Interethnic  attitudes  and  relationships 
44,128-130 

Intergovernmental  Planning  Program  (IPP) 
for  Outer  Continental  Shelf  Oil  and 
Gas  Leasing,  Transportation,  and 
Related  Facilities  5 

International  Whaling  Commission  48 

Irreversible  or  irretrievable  commitment 
of  resources  248-249 

Ivory  gull  68 

John  Carver  (shipwreck)  85 

Rawer ak,  Inc.  43 
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King  eider  69 
King  Island 

native  relocation  124 

Kobuk  National  Park  Reserve  121 

Kotlik  43,44,132 

Kotzebue 

windmills  83 

Koyakuk  National  Wildlife  Refuge 
121 

Kurdistan  tanker  oilspill  146 
Land  bridge 

See  Bering  Land  Bridge 

Land  status  92-94 
impacts  243-244 

Land  use  56-58,92-94 

impacts  141-142,203,215,243-244 
residential  94 

Lease  sale  57 
call  2 

scoping  process  6-8 

Lease  sale  38  (proposed)  120-121, 

138.145 

Leasing  program 
history  5 
meetings  3,6-8 
process  1-4,89-90 
regulatory  enforcement  5 
sale  4 

Least  auklet  67,68 

Lesser  golden  plover  70 

Lesser  snow  goose  69 

Libby,  Daniel  76-77 

Little  Diomede  Island 
bird  colonies  67 

Long  term  and  chronic  effects 
246-248 

marine  mammals  164-165 
Long-billed  dowitcher  69 

Lost  River  Mining  Project  118-119, 

137.145 

Marine  Mammal  Protection  Act  (MMPA) 
of  1972  71 

Marine  mammals  71-73 


Marine  mammals  (impacts)  16-17,18,26 
Alternative  I  161-170 

Alternative  II  195 

Alternative  III  199 

Alternative  IV  207-208 

Alternative  V  218-219 

Alternative  VI  227-228 

Marsh  hawk  71 

Merlin  71 

Meteorology  35-39 

See  also  Storm  surges 
Temperature 
Winds 

Mineral  resources  83 

irretrievable  commitment  248 

Mining  80 

claims  57,93 

Mitigating  measures  7,12-24 

Moonlight  Springs  55 

Moose  73 

Mountain  Village  43,44 

Napoleon  (shipwreck)  85 

National  Energy  Plan  6 
objectives  6 

National  Oil  and  Hazardous  Substances 
Pollution  Contingency  Plan  110 

National  Pollutant  Discharge  Elimination 
System  (NPDES)  244 

National  Trails  System  Act,  as  amended 
19 

Noise  and  disturbance  156,166 
airborne  166 
cetaceans  179-181 
underwater  167-168 

Nome 

air  quality  96 

community  infrastructure  52-59,195 

economy  76-83,188-194,229 

education  53-54 

gold  rush  41 

government  52-53 

history  76-78 

housing  56-58 

Iditarod  trail  86 

irreversible  commitment  248 

land  status  and  land  use  56-58,93-94 
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Nome  Cont’d. 

political  systems  43-44 
population  41,124-125 
public  safety  54-55 
recreational  resources  232-233 
revenues  144 
trade  center  40 
visual  resources  231 
See  also  Anvil  Creek 

Nome  Airport  20,87 

Nome  Census  Division  83,196 

Nome  Comprehensive  Development 
Plan  93-94 

Nome  District  Coastal  Management 
Program  90-91,94,238-239, 
240-241 

Non-enclave  assumption  144-145 

Northern  phalarope  69,70 

Norton  Sound 

air  quality  96 
birds  70-71 

environmental  studies  96 
Eskimo  population  124 
fish  resources  61-67 
fisheries  industry  80-82 
geology  31-35 
health  58-59 

land  status  and  land  use  92-93 
meteorology  35-39 
political  systems  41-43 
social  systems  41-43 
subsistence  49-50 
village  livelihood  126-128 
water  quality  95,244-245 

Norton  Sound  Health  Corporation 
(NSHC)  58 

Norton  Sound  Regional  Hospital 
58-59 

Oceanography,  physical  35-39 
See  also  Bathymetry 
Circulation 
Ice  formations 
Sea  ice  distribution 
Tides  and  currents 
Waves 

Offshore  Oil  Pollution  Compensation 
fund  147 


Oil  and  gas  activies 
constraints  114-117 

Oil  and  gas  condensates  170 

Oil  and  gas  resource  estimates 
maximum  case  105 
minimum  case  104 
proposed  action  9 
Alternative  I  11,21 

Alternative  IV  25,26 

Alternative  V  27 

Alternative  VI  28 

Oilspill  response  organization  111-112 

Oilspill  risk  analysis  105-109,146-147 

Oilspills 

cleanup  113 

contingency  plans  20,109-110,148,150 
frequency  estimates  105,107,112 
preparedness  112-113 
probability  106-107,133 
response  110-114 

trajectory  simulations  107-109,149 
Oldsquaw  69,70 

On  Scene  Coordinator  (OSC)  111 

Orientation  Program 

Alternative  I  14-15 

Outer  Continental  Shelf  in-migrants  189 

Outer  Continental  Shelf  Lands  Act  of 
1953 

Amendment  of  1978  1-2 

Pacific  herring  149 

Pacific  sand  lance  66 

Parakeet  auklet  67 

Pelagic  cormorant  67,68 

Peregrine  falcon  71,74-75 

effects  on  181,182,184-185,187 

Pigeon  guillemot  67 

Pintail  duck  69,70 

Pipelines  15 

construction  12,25,27,28 

Polar  bear  73 

Police  54,143,204,215 

Political  systems  43-44 
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Population  40-41,100 

Population  (impacts)  22,26,28 
Alternative  I  124-125 

industry  personnel  145-146 
Alternative  II  194 

Alternative  III  196 

Alternative  IV  200-201 

Alternative  V  211-212 

Alternative  VI  221-222 

Porpoises 
Dali  71 
harbor  71 

Port  Clarence 

trade  center  40 

Port  of  Nome  Deepwater  Terminal 

(proposed)  20,82-83,87,119, 
137,145 

Port  Safety  Roadhouse 
protection  of  233 

Prickleback  68 

Public  safety  143,215 
Nome  54-55,204 

Rainbow  (shipwreck)  85 

Recreational  and  tourism  resources 
85-86 

impacts  21,231-234 
Red  phalarope  69 
Red-throated  loon  69 
Refuges 

See  Specific  refuge 

Region  Response  Team  (RRT)  111 

Reindeer  73 
herding  48 

Resource  reports  2 

Revenues  144,204,215 
Nome  52-53 

Ross’  gull  68 

Rough-legged  hawk  71 

Rural  Development  Assistance  (RDA) 
43 

Russian  American  Company  40 
Saffron  ("tom")  cod  65,152 


Saint  Lawrence  Island 
bird  colonies  67 
coastal  habitats  63 
nesting  concentrations  69 
oilspill  potential  158-159 
waterfowl  70 
whaling  49 

Saint  Michael 

trade  center  41 

Salmon  61,62-64 
chinook  62,63-64 
chum  62,63-64 
coho  62,63-64 
pink  62,63-64 
oilspill  impact  150-152 
subsistence  48,50 

Sand  lance  68 

Sandhill  crane  70 

Satellite  television  42 

Scammon  Bay  43,44 

Scientific  Support  Coordinator  (SSC) 

Scoping  process 
results  6-8 

Sea  ice  distribution  36-37,60 

Sea  lion 

Steller  71 

Seals 

bearded  72 
northern  fur  71 
ribbon  72 
ringed  72 
spotted  71-72 

Secretarial  Issue  Document  (SID)  4 

Sedimentation 

liquefaction  35,115-116 
studies  97 

Seismology  34,97 

Selawik  National  Wildlife  Refuge  121 

Semipalmated  plover  69 

Seward  Peninsula 
gold  76 

nesting  concentrations  69 
waterfowl  and  shorebirds  70-71 

Sewer  services  55-56,215 


111 
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Sheet  flow  (sediments  transport) 
35 

Sheldon  Point  A3, 44 

Shipwrecks,  historic  85 

Short  term  effects  246-248 
marine  mammals  162-164 

Short-billed  dowitcher  69 

Short-eared  owl  71 

Shorthorn  sculpin  152 

Site-specific  impacts  170-174 

Sitnasuak  Native  Corporation  43 
land  use  57,94 


Subsistence 
defined  45 
hunting  47-51,69 
patterns  45-51 

primary  resources,  defined  131 

protection  of  19-20 

secondary  resources,  defined  132 


Subsistence  (impacts) 


Alternative  I 
Alternative  II 
Alternative  III 
Alternative  IV 
Alternative  V 
Alternative  VI 


22-23,131-141 

194 

197 

26,201-203 

213-214 

222-223 


Surf  scoter  69 


Sledge  Island 
nesting  area 

Snowy  owl  71 


157 


Social  systems  39-59,41-43 
response  to  change  44-45 

Social  systems  (impacts) 

Alternative  I  124-145 

Alternative  II  194-195 

Alternative  III  196 

Alternative  IV  200-204 

Alternative  V  211-216 

Alternative  VI  221-224 

irreversible  commitment  248 

Sociocultural  systems  41-45,100 

Sociocultural  systems  (impacts)  100 
Alternative  I  126-131 

Alternative  II  194 

Alternative  III  196-197 

Alternative  IV  26,201 
Alternative  V  212 

Alternative  VI  222 

Socioeconomic  Studies  Program  (SESP) 
99-100 


Solid  Waste  Collection  (utility)  56 

Solomon  Townsite  and  Roadhouse 
Iditarod  trail  86 
protection  of  234 

Spectacled  eider  69 

Starry  flounder  67,152 

Storm  surges  34,39,60 

Submerged  resources  84 


Taverner’s  Canada  goose  69 

Telephone  service  (utility)  56,143 

Temperature 

Norton  Sound  36 

Terrestrial  mammals  73 

Thermogenic  gas  34,115 

Thick-billed  murre  67,68 

Tides  and  currents  39,61 

Toothed  (rainbow)  smelt  66 

Tract  selection  2-3 

Trans-Alaska  Pipeline  System  (TAPS)  79 

Transport  studies  97-98 

Transportation  systems  86-87 
air  87 
marine  86-87 

mitigating  measures  20-21 
surface  87-88 

Transportation  systems  (impacts) 
100,235-238 
air  236 
marine  235-236 
surface  236-237 

Tufted  puffin  67 

Unalakleet 
airport  87 
population  41 
trade  center  41 

Undiscovered  recoverable  resources 
See  Oil  and  gas  resource  estimates 
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United  States  Coast  Guard  (USCG) 
113 

United  States  Environmental 

Protection  Agency  (EPA)  96 

Urban  infrastructure  (impacts) 
Alternative  I  141-145 

Alternative  II  195 

Alternative  III  197-198 

Alternative  IV  203-204 

Alternative  V  214-216 

Alternative  VI  224 

Village  livelihood  51-52 

Village  livelihood  (impacts) 


Alternative  I 
Alternative  II 
Alternative  III 
Alternative  IV 
Alternative  V 
Alternative  VI 


126-128,139-141 

195 

197 

203 

214 

223-224 


Visibility 
Norton  Sound 


36 


Visual  resources  85-86 

Visual  resources  (impacts) 
231-234 

Vulnerable  coastal  habitats 
See  Coastal  habitats 

Walpole  poppy  75,181-182 

Walrus  49,72-73 
subsistence  49 


21, 


Water  quality  95 

Water  quality  (impacts) 

Water  service  (utility) 
203,215 


244-245 

55,142-143, 


Waves  34 

Norton  Sound 


36 


Weather 

See  Meteorology 
Wells 

exploration  and  delineation 
101-102,105 


Wells  Cont’d. 

production  and  service 


102-103 


Alternative  I 

12 

Alternative  IV 

26 

Alternative  V 

27 

Alternative  VI 

29 

Western  Alaska  and 

Arctic 

Study  (WAATS) 

121 

Western  sandpiper 

69,70 

Whales 

beluga  73 

bowhead  49,74 

endangered  species  73-74 

fin  74 

gray  74 

humpback  74 

impacts  177-181,182-187 

killer  73 

minke  73 

sei  74 

subsistence  49 

Whimbrel  70 

Whistling  swan  69 

White-fronted  goose  69 

Wilderness  resources  85-86 

Wilderness  resources  (impacts)  21, 
231-234 

Windmills  83 

Winds  34 

Norton  Sound  36,61 
Yukon  Delta  61 

Yellow-fin  sole  66,152 

Yukon  Delta  National  Wildlife  Refuge  85 
Yukon  River 

salmon  systems  62-63,64 

Yukon  River  Delta 

Eskimo  population  124-125 
fishing  and  hunting  48-49,50-51 
habitats  59-61 

impacts  17-18,145-149,158,195,198, 
205,216,224-225 


Alternative 

I 

11 

land  status  and  use 

93 

Alternative 

IV 

25 

village  governments 

43 

Alternative 

V 

27 

water  quality  95 

Alternative 

VI 

28 
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Yukon-Kuskokwim  Coastal  Resource 

Service  Area  Program  (Y-K  CRSA) 
91-92,241-243 

Yukon-Kuskokwim  Health  Corporation 
(YKHC)  44 

Yukon-Kuskokwim  River  Delta 
bird  concentrations  69-70 


ACRONYM  GLOSSARY 


AALRS 

Alaska  Automated  Land  Records  System 

ABSORB 

Alaska  Beaufort  Sea  Oilspill  Response  Body 

ACMP 

Alaska  Coastal  Management  Program 

ACORP 

Alaska  Cooperative  Oilspill  Response  Planning  Committee 

AEIDC 

Arctic  Environmental  Information  and  Data  Center 

ADF&G 

Alaska  Department  of  Fish  and  Game 

AMSP 

Areas  Meriting  Special  Attention 

ANCSA 

Alaska  Native  Claims  Settlement  Act 

AOGA 

Alaska  Oil  and  Gas  Association 

AS 

Alaska  Statute 

AVCP 

Association  of  Village  Council  Presidents,  Inc. 

BAST 

Best  Available  and  Safest  Technology 

bbls 

barrels 

Bcf 

billion  cubic  feet 

BIA 

Bureau  of  Indian  Affairs 

BLM 

Bureau  of  Land  Management 

BPTCA 

Best  Practical  Control  Technology  Currently  Available 

BSNC 

Bering  Strait  Native  Corporation 

CETA 

Comprehensive  Employment  and  Training  Act 

CEQ  i 

Council  on  Environmental  Quality 

cf 

cubic  feet 

CFR 

Code  of  Federal  Regulations 

CMP 

District  Coastal  Management  Program 

COE 

Corps  of  Engineers 

CRSA 

Coastal  Resource  Service  Area 

CZMA 

Coastal  Zone  Management  Act 
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DCM 

Deputy  Conservation  Manager 

DEC 

Department  of  Environment  Conservation 

DEIS 

draft  environmental  impact  statement 

DOC 

Department  of  Commerce 

DOE 

Department  of  Energy 

DOI 

Department  of  Interior 

DOJ 

Department  of  Justice 

DOT 

Department  of  Transportation 

DPDP 

State  of  Alaska  Division  of  Policy  and  Development  Planning 

EA 

Environment  Assessment 

EDA 

Economic  Development  Administration 

EIS 

environmental  impact  statement 

EPA 

Environmental  Protection  Agency 

EWC 

Eskimo  Whaling  Commission 

FAA 

Federal  Aviation  Administration 

FEIS 

final  environmental  impact  statement 

FERC 

Federal  Energy  Regulatory  Commission 

FR 

Federal  Register 

ft 

foot 

FWS 

Fish  and  Wildlife  Service 

HCRS 

Heritage  Conservation  and  Recreation  Service 

HUD 

Department  of  Housing  and  Urban  Development 

IPP 

Intergovernmental  Planning  Program 

lbs 

pounds 

LNG 

liquified  natural  gas 

mi 

mile 

MMPA 

Marine  Mammal  Protection  Act 

MMbbls 

million  barrels 
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MMcf 

million  cubic  feet 

MOU 

Memorandum  of  understanding 

NEPA 

National  Environmental  Policy  Act 

NGPA 

Natural  Gas  Policy  Act 

NHPA 

National  Historic  Preservation  Act 

NMFS 

National  Marine  Fisheries  Service 

NOAA 

National  Oceanic  and  Atmospheric  Administration 

NPDES 

National  Pollution  Discharge  Elimination  System 

OCS 

Outer  Continental  Shelf 

OCSEAP 

Outer  Continental  Shelf  Environmental  Assessment  Program 

OSC 

On  Scene  Coordinator 

RDA 

Rural  Development  Assistance 

RRT 

Regional  Response  Team 

SESP 

socioeconomic  studies  program 

SID 

Secretarial  Issue  Document 

SSC 

Scientific  Support  Coordinator 

Stat 

Statute 

TAPS 

Trans-Alaska  Pipeline  System 

tcf 

trillion  cubic  feet 

TMP 

Transportation  Management  Plan 

USCG 

United  States  Coast  Guard 

USGS 

United  States  Geological  Survey 

WAATS 

Western  Alaska  and  Arctic  Transportation 

Y-K  CRSA 

Yukon— Kuskokwim  Coastal  Resource  Service  Area  Program 

YKHC 

Yukon-Kuskokwim  Health  Corporation 
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Bureau  of  Land  Management 
Library 

Bldg.  50,  Denver  Federal  Center 
Denver,  CO  80225 
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